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The Africa Research In Sustainable Intensification for the Next Generation (Africa RISING) 
program comprises three research-in-development projects supported by the United States 
Agency for International Development (USAID) as part of the U.S. Government’s Feed the Future 
initiative.  
 
Through action research and development partnerships, Africa RISING is creating opportunities 
for smallholder farm households to move out of hunger and poverty through sustainably 
intensified farming systems that improve food, nutrition, and income security, particularly for 
women and children, and conserve or enhance the natural resource base. 
 
The three regional projects are led by the International Institute of Tropical Agriculture (in West 
Africa and East and Southern Africa) and the International Livestock Research Institute (in the 
Ethiopian Highlands). The International Food Policy Research Institute leads the program’s 
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This reporting period falls within the early part of the cropping season in the three ESA countries 
of Tanzania, Malawi, and Zambia. Most of the activities described in this report represent the 
stages of installing crop and natural resource management experiments in the field, being: (i) 
participation in feedback meetings to present outputs of work done over the last year, share 
experiences and lessons learned, and use these to better plan for the implementation of new 
experiments; (ii) together with the community, identify and agree with farmers to host research 
trials and demonstration that allow for community participation; (iii) develop or strengthen the 
capacity of the lead farmers in the establishment and management of the experiments and 
demonstrations; (iv) secure and distribute inputs where necessary; (v) install the experiments 
and demonstrations in the fields; (vi) host early and mid-season technology evaluations and field 
days; and (vii) collect data, mainly biophysical, representing technology validation requirements 
during this period. 
 
About 22 of the 52 partner activities implemented during the 2019–2020 project year have gone 
through some or all these study establishment stages, and maturity of the crop is during May to 
June. The studies range from validating improved crop varieties that are resilient to drought, 
pests and diseases and are nutrient-dense, both as sole crops or in different intercrop 
arrangements, through to their impacts on soil health over long periods of implementation in 
farming systems. Progress on these has been described in previous reports. The target this year 
largely has been to generate biophysical data gaps to wind up the studies. 
 
What has been unique and essential this year is the provision of some starter inputs unique to 
different technologies, e.g., seed, to a wider group of farmers, sometimes called baby farmers, 
first as a strategy for technology promotion, but mainly to provide sufficient numbers of farmers 
for studies on technology adaptation and adoption, and for generating social and economic 
domain validation data. Such studies have already been initiated during this reporting period for 
those technologies to which a large pool of farmers have already been exposed (e.g., sub-
activities 4.1.5.1, 5.1.7.4, 5.1.7.1, 5.1.7.5, 5.3.1.1). One study, for example, is recommending 
that easing access to markets and promoting the joint adoption of sustainable intensification 
practices such as improved maize and legumes and maize-legume intercropping would greatly 
improve the well-being of smallholder farmers in Tanzania (sub-activity 4.1.5.1). These are the 
types of studies that we shall focus on during the next planning. 
 
Studies on livestock have continued with the evaluation of feed resources (sourced from off-
farm, forage produced on-farm that also play roles in soil and water conservation, and make 
better use of crop residues), feeding regimes and housing on the performance of dairy cows, 
goats, and poultry (1.1.1.4, 5.1.4.1, 5.1.4.2). This has been slow work, all conducted under a no-
cost extension basis. 
 
We have also initiated focused case studies that could reveal the medium to long term 
implications of applying/adopting sustainable intensification technologies at the farm system 
level. The modeling framework FarmDESIGN is being utilized to describe the sustainable 
intensification pathways of three farming system case studies in Tanzania to inform scaling 
potential (sub-activity 1.1.1.8). In Malawi, both MSU and CIMMYT are profiling select farmers 
(from Mother trial farmer, Baby adapter farmer, and local Control farmer groups) to determine 
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if there is any differentiation in SI uptake due to how they relate with the research teams during 
project implementation (5.1.1.4). 
 
Nutrition researchers are utilizing nutrition education to caregivers (mothers mainly) to improve 
household nutrition, starting with children. We are making use of the nutrient-dense 
(biofortified) crop varieties that the agronomists have introduced in their practical education 
programs and extension messaging (nutritious recipes) but also utilizing this as an entry point 
for promoting related technologies (sub-activities 3.1.1.1, 3.2.1.3, 5.3.1.2). In Tanzania, for 
example, it was found that where primary beneficiaries of community legume seed banks are 
women (i.e., received seed), a higher frequency of acceptable dietary diversity score was 
obtained, compared to when women were secondary beneficiaries (i.e., seed was received by 
men). 
 
Postharvest research completed a study that was aimed at establishing the nutritional gains of 
improved postharvest handling and storage of maize and common beans (sub-activity 3.1.1.2), 
and a manuscript for publication is being drafted. The study established that (a) Depending on 
agro-location, improved postharvest practices of maize resulted in nutritional gains of 21‒50% 
more calories, 32‒44% more protein, and 10‒65% more minerals at the late stage of the 
postharvest season, (b) Improved postharvest practices for common beans resulted in 
significant nutritional gains of 5‒21% more protein, 3‒22% more calories, and 9‒22% more 
minerals, depending on agro-location, but only when a long postharvest season of about 7 
months was considered, and (c) Based on a selected set of processing/ cooking quality 
parameters maize and common beans under improved postharvest practices demonstrated 
superior quality. 
 
In conducting the research described above, there has been a surprising but pleasant surge in 
graduate student engagement, up to 18 MSc/MA students recruited during 2019. Three PhD 
students are conducting Africa RISING related research under the supervision of our research 
partners. 
 
Taking technologies to scale is supported by two approaches, first is the use of tools to match 
agricultural technologies to farms and GIS-based contexts, second is to engage development 
partners in the process of delivering the technologies and developing their capacities to take 
them to scale, and third is to use ICT-based farmer/extension messaging. 
 
In the first approach, FarmMATCH—a framework for typology-based targeting of agricultural 
innovations – is being tested after converting the ARBES data files for Tanzania (810 farms) into 
a relational database (RDB) from which variables were selected and combined with GIS-based 
spatially explicit socio-economic and biophysical data (mapped extrapolation domains). The 
combined dataset is used to test the matching of selected technologies. The testing and further 
development of the matching algorithms are ongoing (sub-activities 1.3.1.2, 1.3.1.3, 5.1.6.1). 
 
Engaging development partners is gaining strength. Detailed progress is given on the successful 
partnership activities in Tanzania with Islands of Peace (IoP), where postharvest, vegetable 
growing, and nutrition technologies are carried out (sub-activities 5.2.2.3, 5.2.2.4). During this 
reporting period, for example, the trained IoP staff have mobilized and trained 28 lead farmers 
on postharvest management of crop products. In turn, these have trained 653 farmers. These 
training sessions are practical, with demonstrations used as learning sites. There are up to 12 
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other partnerships at different stages of engagement, involving private and public extension 
institutions (5.2.1.1, 5.2.1.2). Strengthening these partnerships paves ways to the sustainability 
of Africa RISING interventions after the end of the project. 
 
With respect to linking farmers to information using ICTs, there was an increase in the number 
of smallholder farmers reached, but mainly attributed to additional farmer profiling on the 
MWANGA platform in the Africa RISING–NAFAKA project. An additional 650 smallholder farmers 
(in addition to the original 2,500) were profiled and reached using SMS agronomy, marketing, 
and climate information. The gender representation for the farmers reached was 68% male and 
32% female, perhaps attributable to phone ownership, which is less for women. The lower 
number of registered female farmers compared to males may be attributed to mobile phone 
ownership, which is skewed in favor of men due to cultural and socioeconomic factors. The 
livestock team in Babati found that within 14 weeks of sending messages aimed at increasing 
dairy and poultry productivity, farmer attitudes changed positively and significantly in four of 
the 10 indicators examined in the survey. The majority of farmers agree that the cost and 
benefit analysis of a technology is a key factor they would consider when adopting technologies. 
This is promising; the positive effect of the MWANGA platform on the attitudes of farmers has 
the potential to influence technology uptake (sub-activities 1.3.1.1, 4.1.4.1). 
 
The most significant challenge to the project activities is the global coronavirus pandemic. The 
institutional and national policies for managing COVID-19 caused suspension or cancellation of 
some planned activities, especially those that required travel and human-to-human contact 
meetings and surveys (at least four engagements with development partners, six mid-season 
evaluations, three training sessions, and two farm exchange visits were cancelled, and five 
survey activities were not initiated). We are converting most of our attention to desktop-related 
custom indicators, especially working on the drafting of the more than 17 manuscripts 
highlighted as deliverables during the project year. For biophysical data collection, we will work 
with ground staff and, in some cases, directly calling the hosting farmers and, as much as 
possible, guiding them on specific operations. 
 
During the reporting period, seven manuscripts were published in journals, and 12 stories 
concerning different project activities and outputs were published and disseminated to 
stakeholders. CABI accepted the proposal to publish our Sustainable Agricultural Intensification: 
A Handbook for Practitioners in East and Southern Africa. We are targeting to have it completed 
within 12 months. 
 
Between July 2019 and March 2020, an internally commissioned external evaluation of the 
Africa RISING program took place. The review team visited some Africa RISING ESA sites and had 
discussions with project implementers, beneficiaries, and other stakeholders during January and 
February 2020. The review team released a final report with recommendations. It can be found 










Africa RISING ESA project action sites 
The ESA-wide geo-referenced sites are shown where Africa RISING was implementing either 
research activities or technology dissemination over the project time, updated to the current 
reporting period (Fig. 1). 
 
 
Figure 1: Locations where the Africa RISING–ESA Project has conducted research (green 



















Implemented work and achievements per research 
outcome 
Outcome 1. Productivity, diversity, and income of crop‒livestock 
systems in selected agroecologies enhanced under climate 
variability 
Output 1.1 Demand-driven, climate-smart, integrated crop‒livestock research 
products (contextualized technologies) for improved productivity, diversified diets, 
and higher income piloted for specific typologies in target agroecologies 
Activity 1.1.1: Assess and iteratively improve resilient crop-crop and crop-livestock 
integration systems 
Sub-activity 1.1.1.1: Validation of drought-tolerant maize (DT) hybrids under on-farm 
conditions in central Tanzania 
Trials to generate data for this study were planted at seven sites during January 2020, in the 
semi-arid districts of Kongwa, Kiteto, and Iringa, in Tanzania. The treatments were (i) four 
selected superior hybrids with (ii) additional fertilizer and (iii) water harvesting (tied ridges) 
treatments. In addition, over 20 farmers planted the hybrids on their farms applying their 
management practices, and data collected from these farmers will be used to validate the 
socioeconomic benefits of the hybrids. We anticipate harvest data to be available by June 2020. 
This will be the last season of the process for the selection of superior DT hybrids before we 
engage the seed companies and government in the process of national performance trials. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Manuscript on the new DT hybrids First draft by end of July 
Manuscript on maize value chain analysis study (2019 activity) First draft by end of June 
Manuscript on QPM (from previous research under AR support) First draft by end of July 
Superior DT hybrids suitable for farm-level production confirmed Report by September 
Data generated contributing to farm level analysis (Farm Maile)  Report by September, as well as 
data uploaded on Dataverse 
Profitability of top performing hybrids determined Report by September 
Community participation enhanced & knowledge about best DT 
hybrids increased 
Framers participate in trial 
installation and management; 
field days have been 
suspended. 
Hybrids with high biomass identified as a potential fodder source Report by September 
Hybrids with high nutrition value identified Report by September 
Data uploaded on to Dataverse To be completed by August 






Sub-activity 1.1.1.2: Investigations on the medium to long term impacts of SI technologies on 
crop productivity at multi-locational fields 
This study investigates the impact of SI technologies that include improved soil fertility 
management, improved germplasm, crop combinations, and nutrient and water management. 
The planned 2019/2020 season cropping activities were implemented in Malawi. We have 
maintained the on-farm cereal legume rotation experiments, some of which were initiated way 
back in the 2012/2013 cropping season. This is becoming a rare set of experiments that could 
reveal the medium- to long-term implications of applying sustainable intensification 
technologies on diverse farm and agroecological conditions. We are studying the impact of 
these technologies beyond crop productivity only. For example, cereal and grain legume 
intensification technologies (sub-activities 1.1.1.2; 1.1.1.3 and 3.2.1.2) result in protein and 
micronutrient-rich legume grain crops that are then investigated for their contribution to 
nutrition outcomes in sub-activity 3.2.2.3. New data for the current crop growing season will be 
reported in the next report. Below is a summary of previously unreported data. 
 
Biological nitrogen fixation. Smallholder farmers rarely have access to adequate quantities of 
inorganic N fertilizers when N is often the most limiting nutrient for cereal production. Legumes 
such as groundnut (Arachis hypogaea L.) and pigeon pea (Cajanus cajan L.) fix N through 
biological nitrogen fixation (BNF) and potentially improve soil fertility and productivity of cereal 
crops grown in sequence. Nitrogen in the biomass of shoot, root, and plant residue components 
of groundnut and pigeon pea were determined (Figure 2). BNF rate was determined using the 
15N natural abundance method, with maize used as the non-fixing reference crop. This has 
sustainability implications; the results showed that sole groundnut produced the least amount 
of total N fixed compared to sole pigeon pea, maize/pigeon pea, and the groundnut/pigeon pea 
intercrops. Similar to Njira et al. (2012), the doubled-up groundnut/pigeon pea intercrop was 
effective at cycling the most N. 
 
 
Figure 2: Total nitrogen in kg/ha by plant parts in four cropping systems in central Malawi. 
Cropping systems are groundnut (GN), sole pigeon pea (PP), doubled-up groundnut/pigeon 
pea intercrop (GNPP), and maize/pigeon pea intercrop (MZPP). 
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Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
SI field trials established for each site Done during December 2019 
Baby trials established by at least 3000 farmers experimenting 
with SI technologies 
Done during December–January. 
Only 2500 farmers involved due to 
reduced budget 
Benefits of SI technologies evaluated across sites Data will be collected and analyzed 
for the next reporting period 
At least one field day per EPA conducted Three field days held; others 
suspended 
At least two farmer exchange visits conducted Suspended due to COVID 
Africa RISING attends at least one DAECC-led district workshop 
for SI technologies dissemination 
Possibly during August 
SANE –Africa RISING collaboration extended 2020 The relationship is still informal 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to M&E/IFPRI for upload To be completed by August 
 
Sub-activity 1.1.1.3: Determining the productivity of groundnut as a function of seed 
generation × variety × density interactions in two contrasting agroecologies, and rotational 
benefits to maize 
This study was initiated in 2018. For this reporting period, on-farm trials were established in 
Linthipe EPA in Dedza District, and Ntubwi EPA in Machinga District. Maize was planted, as a test 
crop, on plots previously planted to the different interaction groundnut treatments. Empirical 
data will become available for the next reporting period. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
SI field trials established for each site initiated in 2018 On-farm trials were established in Linthipe 
EPA in Dedza District, and Ntubwi EPA in 
Machinga District 
Benefits of SI technologies evaluated across sites To be done after harvest when relevant 
parameters become available 
At least one field day per EPA conducted Canceled due to coronavirus pandemic 
At least one farmer feedback workshop conducted in 
each EPA 
Planned for July‒August 
District level dissemination of improved groundnut 
germplasm × density for improved productivity (at 
least 4000 farmers receive information) 
Knowledge products are under development 
to be ready for workshops and training after 
harvest (July‒August). 
Data uploaded on to Dataverse To be completed by August 








Sub-activity 1.1.1.4: Exploring productivity of goats under controlled breeding and feeding 
regimes among young breeding female goats in the crop‒livestock system in Malawi 
Sixteen goat farmers are participating in a feeding trial with three innovations being (i) late 
mating, (ii) baobab-based ration supplementation, and (iii) pen feeding of female goats. Animal 
Science students that had lagged behind over the years have finally made progress with some 
now graduating: 1) Frank Chilanga has defended his MSc thesis - Growth performance, carcass 
characteristics, meat quality and profitability of local Malawi goats under pen fattening 
conditions; 2) Charles Mkhutche has his MSc thesis approved for defense: Evaluation of feed 
resources for local goat production under traditional management systems in Golomoti District; 
3) Dyton Maselema will graduate with a Diploma for his research - Effect of pumpkin (Cucurbita 
maxima) seed meal as a supplementing diet to free-ranging goats on growth performance and 
semen quality, and 4) Merchious Mpinganjira is conducting an on-going MSc research on - 
Exploring productivity of goats under controlled breeding and feeding regimes among young 
breeding female goats in crop-livestock systems of Malawi. Abstracts of and links to the theses 
will be provided in the future reports after they have been approved. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Goat feeding trial established for Mtubwi Done. Sixteen goat farmers participating in a 
feeding trial with three innovations on late 
mating, baobab-based ration 
supplementation and pen feeding of female 
goats 
Benefits of SI technologies evaluated Collection of data is in progress 
At least one field day per site conducted, and DAECC 
exposed to promising technologies for possible scaling 
Suspended because of coronavirus. These 
could still be conducted before September. 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to M&E/IFPRI for upload To be completed by August 
 
Sub-activity 1.1.1.5: Determining the productivity and resilience benefits of Gliricidia-based 
cropping systems 
A second season rainout field experiment was established in the semi-arid Kongwa District of 
Tanzania, as planned, and data collection is continuing. Analysis of the first season data shows 
that the roofed rainout shelter (Figure 3) successfully reduced soil moisture without creating 
crop microenvironment artefacts in terms of air temperature, relative humidity, and vapor 
pressure deficit; reductions in photosynthetically active radiation (PAR) were lower than those 
previously reported with other rainout shelters. Results show that intercropping can increase 
whole-system productivity under resource-limited conditions of drought or without fertilization 
but does not necessarily enhance yield resistance (magnitude of yield losses due to drought; 
Figure 4).  
 
Sole maize yielded more calories than other cropping systems under fertilized ambient 
precipitation conditions. However, multiple intercropping systems outperformed sole maize in 
terms of calorie and protein production when inputs of one or both resources, water or 
nutrients, were partially or entirely eliminated, most strongly in protein yield. Maize-pigeon pea 
intercropping was the cropping system that best maximized whole-system production (caloric 
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and protein) across precipitation levels. It was the only intercropping system with a consistent 
advantage (Land Equivalent Ratio (LER) >1) compared with sole cropping regardless of 
precipitation level or fertilization level and had maximum LER under drought with fertilizer 
application (Figure 4). Despite intercropping systems having higher plant populations, they were 
not prone to the whole-system yield loss due to drought (Figure 4). Overall the results provide 
direct evidence that diversification of maize-based cropping systems via intercropping builds 
productivity and adaptive capacity of farming systems in the face of a changing climate. 
 
Data collection tools for the (i) socioeconomic, gender, and nutrition impact, (ii) adoption 




Figure 3: Re-installation of rainout shelters at Manyusi village—without roof top (left) and with 
roof top installed (right). Similar shelters have been used in studies reported in Section 2.2.1.6. 























Figure 4: Effects of water, cropping system, and fertilization on (A) maize grain yield at 12% 
moisture and (B) pigeon pea dry grain yield. Effects of cropping system and fertilization on 
drought-induced yield changes for paired drought/ambient precipitation treatments for (C) 
maize and (D) pigeon pea. Dotted lines indicate no drought-induced change in yield. (E) Land 
equivalent ratio (LER) for grain crops (maize, pigeon pea) in all intercropping systems under 
drought and ambient precipitation conditions with and without fertilizer. The dotted line 
indicates LER = 1, above which intercropping is more efficient than sole cropping in terms of 
whole-system crop production per unit area. Cropping system abbreviations: M = Maize, P = 
Pigeon pea, MP = Maize-pigeon pea, MG = Maize-gliricidia, MGP = Maize-gliricidia-pigeon 
pea. Treatment factor abbreviations: W = Water, C = Cropping system, F = Fertilization. 
Asterisks indicate significance of treatment effects (*** p < 0.001, ** p < 0.01, * p < 0.05, < 
0.1). Means sharing the same letter are not significantly different (alpha = 0.05). Error bars 
are standard error; n = 3. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Data and manuscript on the resource use efficiency 
(nutrients and water) and resilience of G. sepium 
intercropping 
Field experiments were established, and 
data collection is ongoing. 
Development of the manuscript is 
completed, and a draft is under internal 
review before submission by mid-May 
Data on G. sepium intercropping impact on economics, 
gender, food security, and nutrition generated  
Data collection is on-going 
Draft manuscript on economic analysis of agroforestry 
technologies (using a 10-year production cycle of the 
experiment at Manyusi). 
Data is being analyzed by a PhD student 
and a draft manuscript will be ready by 
September. 
Data on the adoption process and impacts of 
agroforestry technologies within and outside Africa 
RISING sites made available 
Preparations for the survey and checklist 
tools for data collection is in progress and 
it will be finalized by the end of April 2020. 
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Survey will be conducted after the ease of 
the coronavirus conditions 
Draft manuscript based on the modeling of long-term 
sustainability 
Previous data and data under the current 
collection will be used for APSIM modeling 
and manuscript preparation 
MoU with Mikumi National Park for scaling of 
agroforestry technologies 
Preparatory partnership meeting was held 
in March 2020; Follow-up physical 
meetings were interrupted by travel 
restrictions 
At least 20,000 tree seedlings delivered for planting in 
collaboration with extension officers and partners in 
targeted sites technologies 
The target to plant 20,000 seedlings of G. 
sepium was met; beneficiary data are being 
processed 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to M&E/IFPRI for upload To be completed by August 
 
Sub-activity 1.1.1.6: Assess the yield, economic and BNF benefits of innovative approaches 
addressing the pigeon pea and common bean productivity within maize-based cropping 
system and variable weather 
 
Effect of crop spatial arrangements on biological nitrogen fixation. This study is in its second 
season. Six on-farm trials under different crop configuration patterns (Figure 5) were 
successfully initiated as planned, i.e., two fields in each of the three eco-zones within Babati 
District of Tanzania, namely Sabilo, Gallapo, and Riroda. One hundred and fifty baby farmers 
have been successfully trained (or retrained) on the establishment of baby trials for testing 
Mbili-mbili and doubled up legumes. Most of the farmers were the same ones trained last year, 
with an additional 52 recruited to ensure reaching the 120-household target.  
Collection of both plant physiological and soil data, i.e., leaf chlorophyll, PAR, soil temperature 
and moisture, temperatures, and electrical conductivity, is in progress. In the current season, 
the high soil moisture levels affected the germination of legumes, i.e., beans and pigeon pea, in 
the trials. The second bean phase under Mbili-mbili and doubled-up legumes was planted 
towards the end of March 2020. 
 
Biological Nitrogen Fixation (BNF) data from last season have now been analyzed. During this 
cropping season, the activity will be repeated once pigeon pea attains 50% podding. However, 
this is subject to the outcome of the control of the current COVID-19 pandemic. Economic 
analyses will be conducted at the end of the cropping cycle. 
 
The results of the first season (Table 1), show that Mbili-mbili had the highest N fixed in the 
roots (p ≤ 0.05) in Sabilo. This could be associated with the large maize inter-row spacing in the 
system, which could have enhanced the growth and nitrogenease activity of the pigeon pea. 
However, no significant differences were observed in other pigeon pea components, i.e., stalks, 
grain, and husks, both across the treatments and within fields. The long rainy (LR) season of 
2019 was characterized by a long dry spell which adversely affected pigeon pea establishment, 
thus masking differences that might have occurred between treatments. In Gallapo, N fixed by 
pigeon pea in the above and below-ground biomass at peak biomass ranged from 27.5 to 54.8 
kg N ha-1 and 2.6–7.5 kg N ha-1 while that of Sabilo was 25.8–48.1 kg N ha-1 and 3.4–7.1 kg N ha-1, 
respectively (Table 1). Though not significant, the doubled-up legume system had the highest N 
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fixed in the majority of plant components. Flower assessment, immediately after maize harvest, 
showed earlier flowering in the Doubled-up legume system (45 flowers compared to 22 in 
conventional practice across fields), which could imply that a shorter time was taken by the 
system to attain peak biomass thus enhancing N fixation. 
 
 
Figure 5: Doubled-up legume (left) and Mbili-mbili technologies (right) in Gallapo, Babati, 
























Table 1: Effect of cropping systems on biological nitrogen fixation by pigeon pea in two ecozones of Babati during the LR of 2019. 
Treatments 

















Maize not topped intercrop  35.1 6.2 1.9 1.5 0.5 31.1 4.4bc 2.4 
Maize intercrop (topped) 32.2 5.1 2.4 2.2 0.9 30.0 4.2c 2.1 
Doubled-up legume 54.8 7.5 n.d 2.6 1.0 48.1 7.0ba n.d 
2 maize plants per hill (Topped) 32.8 3.0 2.5 1.9 0.6 29.2 3.5c 1.9 
Mbili-mbili system 27.5 2.6 1.7 2.1 0.6 39.3 7.1a 2.2 
Maize leaf with vertical architecture (Meru-513) 28.3 3.0 2.6 2.2 1.1 25.8 3.4c 1.8 
Farmer practice (No fertilizer applied) 33.2 4.6 4.7 n.d n.d 40.0 6.1abc 1.6 
LSD       2.7  
* n.d = no data; PP = pigeon pea; Mz = maize; all treatments had pigeon pea as an intercrop and Meru 515 variety (except otherwise indicated); Mbili-Mbili had 
bean crop sneaked within the intercrop. Note: No datasets for N fixed in pigeon pea grain and husks were available for the field in Sabilo due to total yield loss 











Effect of treatments on leaf chlorophyll. So far, leaf chlorophyll data has been recorded from 
the time that maize was at the V6 stage up to silking. When means were pooled across growth 
stages and fields, no significant differences in leaf chlorophyll concentration were observed. The 
chlorophyll levels across fields and sampling periods ranged from 45.4 SPAD units in the 
conventional maize (Syngenta 624) - pigeon pea intercropping system to 47.6 SPAD units in 
treatments where maize with vertical leaf architecture (Meru 513) was planted. 
 
Effect of plant spatial patterns on photosynthetically active radiation. Averaged across farmer 
fields and the different sampling dates, light interception by plant canopy was significantly 
affected by the plant spatial pattern applied (p ≤ 0.05). The average photosynthetically active 
radiation (PAR) ranged from 0.25 µmoLm-2s-1 in doubled-up legume to 0.60 µmoLm-2s-1 in both 
conventional maize-pigeon pea intercrop and the Mbili-mbili system (Table 2). A similar pattern 
of light interception was observed when PAR was assessed within the inter-row space covered 
by the intercropped legumes (i.e., about 0.45 m × 1 m area occupied by legumes). The lower 
interception in the Doubled-up legume technology can be associated with the slow growth rate 
and different plant form compared to maize. Continued assessment of light interception 
between cropping systems will inform whether there will be increased PAR in Mbili-mbili after 
bean harvest, which could likely favor the proliferation of pigeon pea relative to other systems. 
 
Table 2: Effects of plant spatial pattern on light interception across farmer fields and growth 
stages and within space occupied by legumes during long rain season of 2020 in Babati, Tanzania 
Treatment Photosynthetically active radiation fraction below plant 
canopy (µmoLm-2s-1) 
 Within 1 m × 1 m area 
occupied by maize and 
legumes sampled cross 
fields and growth stages 
Within 0.45 m × 1 m area 
occupied by legumes only 
and sampled across fields 
and growth stages 
Maize no legume (control) 0.58ab 0.53a 
Maize-pigeon pea (no topping) 0.60a 0.53a 
Maize-pigeon pea (topped) 0.57ab 0.51a 
Doubled-up legume 0.25c 0.25b 
Maize (2 plants per hill)- pigeon pea 
(topped) 
0.54b 0.50a 
Mbili-Mbili  0.60a 0.54a 
Maize (var. Meru 513)-pigeon pea  0.59a 0.51a 
LSD 0.03 0.08 
* The test maize variety, unless indicated otherwise, was Syngenta H624; Mbili-Mbili had both pigeon pea 
and bean intercropped. 
 
Effects of plant spatial patterns on soil moisture content. During the growth period before the 
V10 stage of maize growth, soil moisture was significantly different across fields (p ≤ 0.05). The 
mean soil moisture content ranged from 0.152 m3m3 in doubled-up legume to 0.173 m3m3 in the 
sole maize treatment (Table 3). Doubled-up legume technology might have had higher 
evapotranspiration compared to other treatments. This is in line with results from PAR where 
doubled-up legume had lower canopy cover hence exposing the soil to increased evaporation. A 
short dry spell, about two weeks, was experienced from mid to the end of February, which could 
have influenced soil moisture content in the soil. After the V10 growth stage, soil moisture 
between the treatments was not significantly different because rainfall was readily sufficient. 
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Table 3: Effect of treatments on soil moisture content during the long rains of 2020 in Babati. 
Treatment Sampling before V10 
stage of maize  
Sampling between V10 
to R1 maize stages 
Maize no legume (control) 0.173a 0.157 
Maize-pigeon pea (no topping) 0.169ab 0.164 
Maize-pigeon pea (topped) 0.160ab 0.159 
Doubled-up legume 0.157b 0.164 
Maize (2 plants per hill)- pigeon pea (topped) 0.165ab 0.165 
Mbili-Mbili  0.163ab 0.167 
Maize (var. Meru 513)-pigeon pea  0.158b 0.165 
LSD 0.015  
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Six on-farm trials, two in each of 
three eco-zones of Babati District, 
successfully implemented 
Implementation was successful. Also, 150 baby farmers were 
trained on, and provided inputs for the establishment of baby 
trials for testing Mbili-Mbili and doubled up legumes. Training 
report available. 
Three new technologies introduced 
and tested 
Mbili-Mbili system, Doubled-up legume and maize topping 
and stripping technologies have been introduced and data 
collection for their validation is in progress 
BNF of pigeon pea quantified The activity will be conducted once pigeon pea attains 50% 
podding – but also subject to the control of the COVID-19 
pandemic. 
150 farmers trained (during field 
days) 
Conducted a field day for farmers to identify with Mbili-Mbili 
before beans were harvested. Other field days are suspended 
because of COVID-19. 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to 
M&E/IFPRI for upload 
To be completed by August 
 
Sub-activity 1.1.1.7: Monitoring the impact of weather and climate variability on the 
productivity and resilience of maize–legume cropping systems of Kongwa and Kiteto, 
Tanzania 
Farmers’ perceptions of weather variability and associated impacts on crop production were 
identified through a survey and focus group discussions. The survey reached 147 farmer 
respondents (32% female) from eight key maize and legume producing villages of Kiteto and 
Kongwa districts. Ninety-eight percent of the farmers reported changes in weather conditions 
relative to conditions experienced during the 1990s. 60% of the farmers opined that rain 
patterns had changed in their localities, with rain onset shifting from November to December 
and January, in recent years. Furthermore, 93% of farmers reported a general decrease in the 
total amount of rain per season. The reported impacts associated with weather variability 
include reduction of average maize grain yield from about 30 to 15 bags (of 50 kg) per hectare. 
Coping strategies include expansion of area under crop cultivation, change of cropping (planting) 
calendar from November to January, and mixed cropping. Recent strategies are the adoption of 
early maturing and drought-tolerant improved varieties, in situ rainwater harvesting (tied 
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ridging), contour farming, and adoption of good agronomic practices. Farmers prioritized 
planting early maturing improved varieties and in situ rainwater harvesting (tied ridges) as the 
most effective strategies. Long-term crop yield and weather data trends are being compiled to 
quantify these farmer observations. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Establish farmer’s perception of 
weather variability & associated 
impacts on crop production 
A survey was conducted during October 2019, and 147 
farmers from eight key maize–legume producing 
villages of Kongwa and Kiteto districts were involved. 
Data is being analyzed for report/manuscript 
production. 
Historical crop yield data for 
Kongwa and Kiteto districts over 
the years compiled 
Meetings with the Ministry of Agriculture suspended 
until after COVID-19. 
Monthly weather data offloaded 
from weather stations in Kongwa 
and Kiteto districts 
Ongoing and will be uploaded on Dataverse 
Data uploaded on Dataverse To be completed by August 
FtF indicators data submitted to 
M&E/IFPRI for upload 
To be completed by August 
 
Sub-activity 1.1.1.8: Explore, document, and assess the sustainable intensification pathways 
of 3 farming system case studies in Tanzania to inform scaling potential. 
The study is aimed at using the FarmDESIGN model to simulate/recreate the (stepwise) SI 
interventions, which were introduced on three farms to understand better the processes that 
led to the current successful farm operations. The static model component allows a detailed 
analysis of the current farm performance and resource flows. The optimization tool is able to 
generate a large array of Pareto-optimal alternative farm configurations, constituting technical 
possibilities to re-arrange the farm, allowing the exploration of concrete options for sustainable 
intensification. 
 
ARBES household survey of 2014 will be used as baseline data. Available data from the three on-
farm integrated research activities have been compiled and are being cleaned for quality, and 
activities were initiated during this reporting period to fill the identified data gaps. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Inventory of existing data for the three farms. Reports for multiple field visits and 
meetings with partners to compile existing 
data and identify gaps available; but yet to 
be uploaded. 
Interviews and surveys with farmers conducted 
and data gaps filled. 
Interviews conducted; systems diagrams 




Farming systems analyzed with SIAF and 
FarmDESIGN 
Work in progress with an MSc student; 
report to be available in June 
Sustainable intensification pathways assessed and 
documented 
Work in progress with an MSc student; draft 
journal article by September 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to M&E/IFPRI for 
upload 
To be completed by August 
 
Activity 1.1.2: Evaluate and implement pathways that are effective at improving access to 
seeds and clonal materials of modern varieties of legumes, cereals, vegetables, forages, 
and livestock 
Sub-activity 1.1.2.1: Assessment of the benefits of management technologies on the 
performance of improved vegetable varieties 
This activity is implemented as a research component of the scaling partnership activity with the 
development partner, Islands of Peace (IoP), in Karatu District of Tanzania, and is in its second 
year. During this reporting period, farmer capacity building and identification of farmers to host 
demonstrations, as learning centers for scaling, were implemented. It is from these 
demonstrations that scientific data on the benefits of introduced management technologies is 
collected. In this respect, the implemented activities were: (i) Joint planning meeting of activities 
for 1st and 2nd-year villages conducted by WorldVeg and IDP, (ii) Holding sensitization and 
feedback meetings, (iii) Training on safe and sustainable vegetable production, and (iv) 
Identification of 64 farmers to host the demonstrations. 
 
The feedback meetings were conducted in the host villages with project partners, government 
extension staff, and communities to discuss lessons learned and the challenges observed from 
the 1st season trials. Farmers reported that the vegetables grown and managed following the 
recommendations of good agricultural practices (GAP) performed better than those grown 
following their practices in terms of (a) yield, (b) texture and taste, and (c) lower pests and 
diseases infestation. They pointed out the main challenge as being a lack of market access for 
those farmers who are desiring to invest in vegetable production and also in seed production. 
Islands of Peace is looking into conducting training on vegetable production as a business, to 
strengthen farmer capacities. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
One researcher-managed rip tillage trial and forty 
(40) farmer replicate trials established in Kiteto 
District 
Implemented successfully 
Accrued benefits of rip tillage on productivity and 
environment quantified 
Soils related data (infiltration, bulk density) have 
been collected. Yield data to be collected during 
May/June. 
At least 300 farmers and other stakeholders 
attend farmers’ field days 
Were expected to be organized in May but 
cancelled due to COVID-19. 
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Modalities for rollout out of rip tillage technology 
through the engagement of extension officers 
and ward councillors identified and implemented 
Six extension officers have been exposed 
(hands-on participation) on the use of rip tillage 
technique in preparation for rollout. However, 
the rollout of the process has been suspended 
due to COVID-19. 
Draft manuscript on rip tillage technology Drafting is in progress 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to M&E/IFPRI for 
upload 
To be completed by August 
Output 1.2 Demand-driven, labor-saving, and gender-sensitive research products 
to reduce drudgery while increasing labor efficiency in the production cycle piloted 
for relevant typologies in target areas 
Activity 1.2.1: Co-adapt existing mechanization options with target communities 
Sub-activity 1.2.1.1: Use of tractor mounted ripper tillage implement for enhancing soil water 
infiltration and moisture conservation in semi-arid areas of Kiteto 
One researcher-managed and forty (40) farmer replicate trials were established in Kiperesa 
village, Kiteto District of Tanzania, to validate the rip tillage technique’s influence on soil 
moisture capture and infiltration. A tractor-mounted ripper was used. Data from these trials will 
compliment/contrast with that generated during the last drought-hit cropping season. This 
increases the number of replicate farmers with sufficient exposure to enable the conduct of 
social studies. Determination of soil biophysical data (soil water and bulk density) were initiated 
during this reporting period and are on-going. Grain yield and rainwater use efficiency will be 
determined during the next coming months. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Season 2 data on the impact of improved 
management practices on vegetable production 
collected 
64 trial- host farmers were identified; 
activity planning and feedback meetings 
were conducted; training of farmers on 
safe vegetable production and GAPs 
conducted. Meetings and training 
Reports are in preparation. 
One Farmer field days conducted Planned for next reporting 
One draft paper on the impact of improved 
vegetable management practices using data from 
previous studies 
To be ready by September 
At least one success story published By August 2020 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to M&E/IFPRI for 
upload 




Output 1.3. Tools (including ICT-based) and approaches for disseminating 
recommendations in relation to above research products, integrated in capacity 
development  
Activity 1.3.1: Conduct extrapolation domain analysis based on GIS, agroecology, and 
crop model-generated information to establish the potential of technologies for 
geographical reach 
Sub-activity 1.3.1.1: Farmer/Extension messaging (forage production and use, crop residue 
processing and use and feed rations) using the MWANGA ICT-Platform 
Several ICT technologies that are mobile phone-based have been deployed in Tanzania, 
attributed to the increased use of mobile phones. One of these is the MWANGA platform, a tool 
connecting farmers to vital information to improve agricultural decision making (see 4.1.4.1). It 
was developed by Africa RISING investments through a partnership that included IITA, CIAT, as 
well as AR-NAFAKA and ESOKO. 
 
A baseline was conducted in Babati district of Tanzania to assess the current knowledge, 
practices, and attitudes on livestock management practices. Using the MWANGA platform, short 
and clear messages aimed at increasing dairy productivity were disseminated by SMS to 101 
farmers spanning 13 villages within the District. This was followed by an end line assessment 
with 74 of the original baseline farmers after 14 weeks of SMS dissemination. 
 
Within this short period, the MWANGA platform extension messaging did not cause change in 
the practice of the disseminated technologies. However, the change in knowledge was positive, 
and significant in 3 indicators being in: (i) forage yield for improved Napier grass, (ii) three 
essential nutrients for calf growth and (iii) water requirements for a high yielding cow (Table 4).  
This is promising; the positive effect of the MWANGA platform on the knowledge acquired by 
farmers has potential to influence technology uptake. 
 
Table 4: Change in Knowledge and practice among smallholder dairy farmers in Babati, 
Tanzania, following dissemination of extension messages through the MWANGA platform. 
  Proportion 
Chi2 test (Baseline 
& End line) 
  
Baseline  
(n = 101) 
End line  
(n= 74) χ2-value 
Knowledge area    
Type Napier grass variety 53.4% 56.8% 0.187 
Number of times increasing biomass 
of Napier grass 
89.1% 93.2% 0.879 
Forage yield per acre per year for 
improved Napier grass 
9.9% 20.27% 3.750** 
At what height should you harvest 
Napier grass 
91.1% 90.5% 0.016 
Advantage of planting forages 100% 100% - 
Advantage of chopping forages 100% 100% - 
Advantage of animal housing 100% 100% - 
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Three essential nutrients for calf 
growth 
33.7% 63.5% 15.306*** 
First calving age of a heifer 72.2% 81.1% 1.815 
How much water does a high yielding 
cow require 
21.8% 74.3% 47.851*** 
***, ** and * represent levels of significance at 1%, 5% and 10%, respectively.  
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Baseline survey of current Knowledge, 
Attitudes, and Practices (KAP) amongst 
farmers before the intervention 




At least 10 messages to farmers and 
extension staff about improved 
technologies disseminated through SMS 
Completed and included in the report above 
End line survey to measure changes in KAP 
from target farmers, and technical report 
Delayed; resulted in a no-cost extension to 
2019/2020 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to M&E/IFPRI 
for upload 
To be completed by August 
 
Sub-activity 1.3.1.2: Produce regionally relevant extrapolation domain maps for validated 
conservation agriculture (CA) practices 
This activity is mapping extrapolation domains for CA practices in Malawi and Zambia. A 
Multivariate Random Forests (MRF) model will be used to predict grain yields (response) as a 
function of different CA practices, other GAPs, and biophysical conditions (weather, soil 
properties, and elevation). Processing of remote sensing variables on climate and soils has been 
finalized, but processing and cleaning of agronomic data are ongoing. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Extrapolation domains for CA practices mapped Processing remote sensing variables on 
climate and soils has been finalized; 
processing and cleaning agronomic data 
is ongoing – and this is causing a delay in 
model fitting  
Extrapolation domains for CA practices 
disseminated 
Draft manuscript in preparation; 
introduction and methods section are at 
an advanced stage 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to M&E/IFPRI for 
upload 




Sub-activity 1.3.1.3: Produce regionally relevant extrapolation domain maps for validated soil 
and water conservation practices 
Field assessment of land degradation and the effectiveness of sustainable land management 
practices was conducted in Kongwa and Kiteto districts of Tanzania following the Land 
Degradation Assessment in Drylands (LADA) methodology, and data has been analyzed. A 
ground assessment revealed strong to severe erosional degradation caused by water and wind 
erosion, leading to biological deterioration. The control site that had been rehabilitated using 
Africa RISING soil and water conservation practices was highly dissimilar to other 33 sampling 
sites as it exhibited a lower magnitude of land degradation and high impact of the agronomic 
and vegetative sustainable land management (SLM) practices (Figure 6). This provides evidence 
that adoption at scale of the Africa RISING validated soil and water management practices at the 
landscape level, could significantly rehabilitate severely degraded land. 
 
Maps of long-term (1981–2015) trends of land productivity were produced. A novel 
classification scheme was applied to disentangle the effect of rainfall and anthropogenic 
activities on land productivity. The scheme revealed that the negative trend of vegetation 
productivity in ESA was driven by a combination of declining rainfall and other non-climate 
factors (Figure 7). However, more adoption at scale of the validated technologies is needed to 











Figure 6: Principal Component Analysis (PCA) biplot variation of the magnitude of land 
degradation for sampled sites along gradients represented by different types of land 
degradation and biophysical conditions. The impact of agronomic and vegetative sustainable 
land management practices (SLM) was very high at control site 1 that has been rehabilitated 





















Figure 7: Factors driving the significant positive (green) or negative (red) trends of vegetation 
productivity (iNDVI) over 33 growing seasons in (a) East and Southern Africa (ESA) and (b) a 
zoom-in of Kongwa and Kiteto districts of Tanzania. The zone labeled ‘3-Positive others’ 
experienced increased vegetation productivity that was driven by other factors rather than 
climate (rainfall). This could be a result of the positive impact of sustainable land 
management (SLM) practices such as agroforestry and reforestation or the land-use 
transitions that improve vegetation regeneration. The zone labeled ‘6 – negative others’ 
experienced a decline in vegetation productivity due to other factors rather than climate 
(rainfall). Land degradation in this zone is primarily driven by human activities. The zone 
labeled ‘4 – negative rainfall + others’ experienced a decrease in vegetation productivity that 
was caused by a combination of climate and human factors. 
 
An assessment of the trends of indicators of land degradation neutrality (land productivity, land 
cover, and soil organic carbon) using high-resolution remote sensing data for Kongwa and Kiteto 
districts, especially where soil and water conservation measures were introduced by Africa 
RISING, was completed. The modified UNCCD Land Degradation Neutrality monitoring method 
was used. It was established that decline of vegetation productivity mainly in croplands was the 
main driver of land degradation. Complete analysis of these data will result in an MSc thesis and 
a journal manuscript. 
 
Locations in the ESA region, where a significant decline of vegetation productivity is driven 
entirely by non-climate (anthropogenic) factors and a combination of climate and other factors, 
were identified. Areas experiencing a significant decline in vegetation productivity due to non-
climate causes should be prioritized for rehabilitation using appropriate Africa RISING validated 
soil and water conservation technologies. The broad identification of factors driving the 
greening or browning trends provides an evidence-based sampling frame for future studies 







Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Produce regionally relevant extrapolation domain 
maps for validated soil and water conservation 
practices  
Maps produced on long-term (1981 – 
2015) trends of land productivity while 
disentangling the effect of rainfall from 
the influence of anthropogenic activities 
– yet to be uploaded on Dataverse 
Land degradation neutrality assessed- Thesis 
submitted 
MSc thesis of Jonathan Reith in progress; 
to be submitted end of April 2020 
Land degradation neutrality results disseminated- 
Draft manuscript 
Draft manuscript on long-term trends of 
land degradation and the influence of 
rainfall and anthropogenic as drivers of 
land degradation is under preparation 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to M&E/IFPRI for 
upload 
To be completed by August 
 
Sub-activity 1.3.1.4: Ex ante impact assessment with Tradeoff Analysis Model for 
Multidimensional Impact Assessment (TOA-MD) for regional relevance of Africa RISING 
technologies. 
The TOA-MD model (www.tradeoffs.oregonstate.edu) uses a statistical characterization of a 
farming population to ex-ante assess the adoption potential of a new technology (such as SI 
technologies being investigated in Africa RISING) and its impacts on farm household income, 
poverty, food security, and other indicators. In terms of protocol, like the application of the 
SIAF, the analysis usually consists of a pragmatic approach combining experimental (trial) data, 
household surveys, modelled data, data from literature, or even expert opinion when other data 
are not available. 
 
During this reporting period, the TOA-MD model has been set up for Tanzania, and inventorying 
of existing bio-physical data from Africa RISING experiments to populate the model is ongoing. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Inventory of existing bio-physical data 
from Africa RISING experiments. 
Data from different AEZs (in Kongwa, Kiteto, and 
Babati) available and documented; the report is 
yet to be uploaded 
TOA-MD model set up for Tanzania Model setup completed with LSMS data 
Ex-ante impact assessment 
implemented and analyzed 
Model is ready to be populated with Africa RISING 
data; draft journal article by September 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to 
M&E/IFPRI for upload 





Outcome 2. Natural resource integrity and resilience to climate 
change enhanced for the target communities and agroecologies 
Output 2.1 Demand-driven research products for enhancing soil, land, and water 
resource management to reduce household/community vulnerability and land 
degradation piloted in priority agroecologies 
 
No activities were implemented during this reporting period. 
Output 2.2 Innovative options for soil, land and water management in selected 
farming systems demonstrated at strategically located learning sites 
Activity 2.2.1: Set up demonstration and learning sites in target ESA communities 
Sub-activity 2.2.1.1: Lessons from long-term on-station Conservation Agriculture (CA) trials in 
Zambia 
This study is examining the CA long-term component of maize/legume intercropping strategies 
with pigeonpea, lablab, and cowpea, now in its 4th year. Five long-term on-station trials have 
been all seeded according to protocol at Msekera Research Station in time and will be harvested 
during April/May 2020. However, two trials were seriously affected by fake maize seed. We only 
discovered this when it was too late to reseed. Samples of the seed have been sent to the SCCI 
(seed certification institute) for further verification. Two manuscripts making use of data 
presented in previous reports, one on the longer-term effects of CA and the other on doubled-
up legume systems, have been submitted to journals for publication. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
At least four field trials established at 
Msekera 
Five on-station trials were established in 
November/ December 2019. 
One publication on the longer-term effects of CA is 
submitted; another on doubled-up legume is under 
revision 
Site description details (soils, seasonal 
rainfall) made available 
Soil sampling of on-station trials initiated.  
Seasonal rainfall has been continuously recorded. 
Report on yield and environmental 
indicators 
Yield data will be collected during April/May and 
reported on in the next progress report period. 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to 
M&E/IFPRI for upload 










Sub-activity 2.2.1.2: Assessing the benefits of nutrient and water management for climate 
resilience in Malawi 
Ten researcher-managed nutrient and water management (mother) trials were installed in 
seven sites (Agricultural Extension Planning Areas – EPAs), located in Dedza, Ntcheu, and 
Machinga districts of Malawi (Table 5). Three of the trials were established during the 2018 
cropping season and the rest during the 2016 cropping season. Some soil water measurements 
and mineral N soil sampling and extractions have been done. Empirical data will become 
available for the next reporting period. 
 
Table 5: Types of, and sites for Mother Trials managed by MSU in Malawi during the 2019/2020 
cropping season. Some of the trials listed in the Table are reported in other Outcome Sections. 
Type of trial Number of trials per EPA 









2 2 2 0 0 0 0 6 
Nutrient & water 
Management 
1 1 1 2 1 2 2 10 
Crop Residue 
Management 
1 0 0 0 2 1 2 6 
N- Response 1 0 0 0 2 2 2 7 
Total 8 6 7 4 6 6 7 44 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
At least one nutrient x water management 
trial established per EPA 
Seven nutrient and water management “Mother” 
trials established successfully in 7 sites (EPAs) 
Field days held with partners Three field days held; reports are yet to be 
uploaded; other field days cancelled 
Soil water and nutrients use interactions 
determined 
Soil water measurements and mineral N soil 
sampling and extractions are done 
At least 10,000 farmers practicing tied ridges 
across projects site; technology dissemination 
affected by District Ext. Coordination 
Committees 
There was limited engagement due to COVID, but 
the numbers reached are being compiled. 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to M&E/IFPRI 
for upload 






Sub-activity 2.2.1.3: Climate-smart farming practices (soil water micro-catchments, weather-
informed varieties, cover crops integration [cowpea]) for increasing productivity of the maize-
legume system under variable weather conditions. 
Four on-farm trials relating to climate-smart agricultural approaches, i.e., micro-catchments 
(tied ridges), planting of weather informed varieties, and utilization potentials of slow-release N 
fertilizer were installed in Babati District of Tanzania; two trials each in the villages of Sabilo 
(sub-humid) and Gallapo (semi-arid). This is a second season study. Collection of the associated 
data, i.e., leaf chlorophyll, soil temperature, electrical conductivity, and moisture using time-
domain reflectometry and moisture access tubes, is in progress. The purchase and distribution 
of cover crop (lablab) seeds to 60 farmers were successfully undertaken. Monthly weather data 
collection in the two agroecological zones is also in progress. 
 
The micro-catchments were freshly constructed at the beginning of the season. After high 
rainfall was received at the commencement of the season, water held by the catchments was 
drained to ensure the practice is adaptive (avoiding waterlogging fields due to too much rain). 
The micro-catchments are being reinstated in anticipation of the dry season (Figure 8). 
 
 
Figure 8: Tied ridges used for soil moisture conservation and (right) lablab cover crop under maize 
canopy in a climate-smart agriculture trial in Sabilo ecozone of Babati, Tanzania. Photo credit: Job 
Kihara/CIAT. 
 
Data collected so far show: 
i. No significant differences on maize leaf chlorophyll across the different treatments. 
Overall, leaf chlorophyll levels ranged from 46.5 SPAD (Soil Plant Analysis Development) 
units in the control treatment to 48.8 SPAD units in maize-pigeon pea intercrop with 
lablab relay. 
ii. When averaged across farmer fields, the level of photosynthetically active radiation 
(PAR - measure for light interception) was significantly affected by treatments (p ≤ 0.05). 
iii. Averaged across fields, soil moisture content varied significantly between treatments 
and sampling periods (p ≤ 0.05). The higher soil moisture content in treatment with 
Selian 11 bean variety is consistent with results from PAR measurement and can be 
attributed to the dense cover provided by the variety that may have prevented moisture 
loss through evaporation. The effect of tied ridges on soil moisture content was not 





Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Four on-farm trials, two in each of two 
eco-zones, successfully Implemented 
Four on-farm demonstration trials were successfully 
initiated as planned 
Two new technologies validated The two new technologies (use of micro-catchments and 
cover crops) are undergoing testing 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to 
M&E/IFPRI for upload 
To be completed by August 
 
Sub-activity 2.2.1.4: Integration of fodder trees and grass forages in dryland farming 
The management of contour demonstration sites in Kongwa district of Tanzania continued 
during the 2020 cropping season with a focus on collecting data on productivity (yields of 
Guatemala grass and maize) as well as for social, economic, and human condition domains. Yield 
data of the fodder grass is collected and recorded by the trained farmers. Maize was planted in 
January in the alleyways between Fanya juu contours, and harvesting is expected during May. 
 
A checklist was also developed to collect data on farm operations (site preparations, seeding, 
thinning, weeding, farm gate price, etc.) by the farmers for purposes of socio-economic 
validation of the technology. The data will be compiled, analyzed, and presented in the next 
report. 
 
A manuscript is in the final stages of development, addressing one of the benefits of 
agroforestry, the supply of cooking energy (on-farm fuels). It evaluates the efficacy of using on-
farm fuelwood types (G. sepium and Pigeonpea) in cooking relative to Mimusops obtusifolia 
(Kiswahili: Mgama), the common native fuelwood species in Kongwa district of Tanzania. Two 
types of stoves, the three-stone-fire stoves (TSF) and artisan-made improved cooking stoves 
(ICS) are used in the study. Key findings are that less time was required to boil water with the 
TSF when G. sepium (29.4%) or pigeon pea wood (43.3%) was used compared to Mgama wood, 
and respectively 40% and 53.2% with the more efficient ICS. A similar trend was noted for 
cooking food. Total fuelwood consumption under the TSF was reduced by 20.1% and 31.8% 
when cooking with G. sepium and pigeon pea, respectively, or by 24.6% and 12.1% with ICS. 
Integrating on-farm wood supply and improved cooking stove technologies provide added 
advantages to farmers towards achieving household savings on energy requirements. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Farmer field day held for knowledge sharing Scheduled for June if restrictions for meetings 
due to COVID outbreak are lifted  
Data on the benefits of contour farming 
(crop productivity & income) collected.  
Data collection is continuing as planned 
Manuscript on household cooking energy 
security 




Crop yield (maize, Guatemala), fuelwood 
and economic data generated as a 
contribution to the farm systems case study 
Data collection is continuing as planned 
Determining contour effects: Crop and soil 
samples collected for submission to SUA for 
lab analysis.  
Soil and maize sampling will be conducted at 
maize harvesting 
Success story on farmer-led technology 
scaling 
To be initiated when farmers are not labor-
burdened, e.g., after harvest 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to M&E/IFPRI 
for upload 
To be completed by August 
 
Sub-activity 2.2.1.5: Evaluation of land rehabilitation benefits of shelterbelts and contours 
An assessment of long-term land rehabilitation effects of contour farming on crop yields, fodder, 
and fuelwood production is being conducted jointly by ICRAF and SUA at the Moshi Maile case 
study farm as part of the farm-level systems analysis. The fanya juu bunds were laid on contours 
during 2014 and are stabilized by fodder grasses and agroforestry trees. The test crops were 
established successfully, and data are being generated to identify the contribution of this 
technology to overall farm productivity, land rehabilitation, and economics (contribution to the 
systems study at farm level, sub-activity 1.1.1.8). 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Soil erosion control benefits of contours and 
shelterbelts determined 
This is scheduled for the end of crop growing 
season, but for contours only. 
The quality of manure and its nutrient input 
potential to soils established 
Data collection is in progress 
 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to M&E/IFPRI 
for upload 
To be completed by August 
 
Sub-activity 2.2.1.6: Validation of residual tied ridging as a labor-saving technology in the 
semi-arid areas of central Tanzania 
This study was initiated in 2016. For purposes of creating a sufficient number of farmers for the 
generation of socio-economic data, demonstrations were extended to 62 farmers being learning 
sites in four villages of Kongwa District in Tanzania. The crops established well (Figure 9 - left). 
Preliminary results show that treatment effects on soil water were generally not significantly 
different (Figure 9 - right) because of the heavy rains received during the season. When data 
analysis for all the years is combined, which will include the previous drought years, a clear 
picture will emerge on the climatic conditions when the technology becomes very appropriate. 









Figure 9: Ms Funike standing in her demonstration plot (left) with a good crop establishment 
under tied ridges during January 2020. There was no significant difference between treatments 
in cumulative water infiltration at planting (right). CT= conventional tillage, RTR = residual tied 
ridges, ATR = annual tied-ridges. Photo credit: E. Swai/TARI Hombolo. 
 
A 100% rainout shelter (see description in 1.1.1.5) was superimposed on the treatments above 
to induce drought conditions and determine how long the technologies can conserve water for 
crop survival. Already, tensiometer readings to a depth of 90 cm show clear advantages of the 
rainwater harvesting technologies over the conventional tillage (Figure 10). The RTR treatment 
had a higher-pressure head over a ten-day period at grain filling compared to CT and ATR 
treatments. The higher soil water retention is mainly attributed to the limited disturbance made 
under this tillage treatment compared to the fresh till treatments. 
 
 








Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
At least three mother trials and thirty (30) baby 
experimental plots established in three villages 
with maize as the test crop. 
Three mother and 62 baby trials were 
successfully established in the villages of Mlali, 
Nghumbi, and Sagara. 
At least one mother trial and ten (10) baby 
experimental plots established with sorghum as 
the test crop 
One mother and 26 baby trials were 
successfully established in Laikala village 
At least 400 farmers and other stakeholders 
attend farmers’ field days 
These have been canceled due to COVID-19 
Preliminary evaluation on soil water status 
from induced drought studies evaluated 
Data on soil water content and hydraulic 
potential measurements have been collected 
Identified systems analysis data gaps filled from 
experiments installed at Mr Maile’s farm 
S&W conservation trial was established, and SI 
data collection is in progress 
Report on the engagement of extension 
personnel for scaling of in situ rainwater 
harvesting 
This will be presented in the next report. 
Draft manuscript from previous years’ data 
generation 
In progress, to be ready by September 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to M&E/IFPRI for 
upload 
To be completed by August 
 
Outcome 3. Food and feed safety, nutritional quality, and 
income security of target smallholder families improved 
equitably (within households) 
Output 3.1 Demand-driven research products to reduce postharvest losses and 
improve food quality and safety piloted in target areas 
Activity 3.1.1: Conduct packaging and delivery of postharvest technologies through 
community and development partnerships with an iterative review, refining, and follow-
up 
Sub-activity 3.1.1.1: Impact of nutritional messaging on household nutrition, knowledge, 
attitude, and practices 
The results of a baseline survey conducted during July 2019 in Karatu District of Tanzania, and 
presented in the April‒September 2019 report, showed that there were no significant 
differences between the messaging-beneficiaries and control groups. Therefore, groups 
presented a population that was suitable for the nutrition education impact studies. Thereafter, 
nutrition training was conducted in eight villages during August and involved 332 farmer 
participants (52% women), 10 NGO employees, eight government extension staff, and 16 
restaurants/food kiosk staff participated. The survey and training reports were to be presented 
during this reporting period but were delayed because of the change in the leadership of the 
32 
 
project that disrupted the process. The impact of these activities will be evaluated with an end-
line survey during the next project year. 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Sensitization meetings in new scaling 
villages implemented 
Meetings were conducted for the farmer groups in 
the 2018/2019 intervention villages and in the eight 
new villages. Reports are being prepared for upload. 
Baseline data report compiled A baseline survey was successfully conducted among 
eight intervention villages and eight control villages. 
The report was delayed because of staff (PI) 
resignation. 
350 farmers trained on nutrition 
messages 
Planned for the second half of this project year 
At least two new (additional) 
vegetable-based recipes developed 
and promoted 
To be developed in time for the nutrition training 
At least four food kiosks/ restaurants 
incorporate one or more vegetable 
recipes in their food menu 
Planned for the second half of this project year 
Development Partners include 
nutrition education in their existing 
/new scaling programs 
Report to be presented during the second half of 
this project year 
At least 1 success/blog story produced Planned for the second half of this project year 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to 
M&E/IFPRI for upload 
To be completed by August 
 
Sub-activity 3.1.1.2: Validating hermetic storage structures and the environment on physical 
and economic loss abatement in produce 
This study was accomplished and reported on in the April‒September 2019 report. A manuscript 
is being prepared for publication during this project year. Table 6 presents a summary of 
different kinds of postharvest damage to grain, their causes, and interventions implemented to 
stop them. 
 
Table 6. Grain defects associated with postharvest losses in maize and common beans, and 
recommended mitigation practices. 

























Rats, mice, other 
excavating pests 














Fungi, bacteria or 
other agents of 
disease/decay 














Proper drying on 
tarpaulin; 
verification of grain 
moisture 
1 The various practices were packaged into two levels: Improved practices and ordinary practices. The 
improved practices comprised drying on tarpaulin, cleaning, sorting, and storage in air-tight containers 
with rodent control traps where necessary. Ordinary practices included drying, handling, and storage in 
woven polypropylene bags as customarily practiced by farmers. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
This study was accomplished and reported on in 
the April‒September 2019 report. Deliverable is a 
publication generated out of the results of the 
study.  
A manuscript is being prepared for 
publication during this project year 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to M&E/IFPRI for 
upload 







Sub-activity 3.1.1.3: Nutritional value, safety, and processing quality of produce during 
storage and utilization by households 
The postharvest losses of maize and common beans are often considered only in terms of 
quantitative or physical weight loss. Farmers and traders are concerned about the economic 
losses because the damaged grain will sell at a lower value at the market. However, grain 
damage also affects the nutritional value, and some components may be impacted more 
severely than others. Several technologies and good postharvest practices were disseminated in 
four villages of Karatu District, Tanzania, to provide farmers with tools and skills that can help 
them reduce postharvest crop losses, often associated with various forms of damage. In the 
current reporting season, the postharvest damage levels related to maize and common beans 
postharvest losses were mapped against nutritional composition and functional characteristics 
at harvest, mid (3.5 months), and late (7 months) stages of the postharvest season. The aim was 
to assess how improved practices: drying on tarpaulins, improved threshing, sorting, and air-
tight storage, applied as a package, contribute to the overall availability of essential macro- and 
micro-nutrients for households, and the utilization (processing/ cooking) characteristics of the 
staple food commodities. On-farm data was applied to model the associations and estimate the 
nutritional gains resulting from the use of improved postharvest practices across locations at 
different stages of the postharvest period. A manuscript is being prepared for publication. The 
key findings were: 
1. The nutritional value of maize grain and dry common beans varied with stage of the 
postharvest season, and on whether improved or ordinary postharvest practices were 
applied (Tables 7 & 8).  
2. Depending on agro-location, improved postharvest practices of maize resulted in 
nutritional gains by 21‒50% more calories, 32‒44% more protein, and 10‒65% more 
minerals at the late stage of the postharvest season (Figure 11).  
3. Improved postharvest practices for common beans resulted in significant nutritional 
gains of 5‒21% more protein, 3‒22% more calories, and 9‒22% more minerals, 
depending on agro-location (Figure 11). These benefits were seen only when a long 
postharvest season of about 7 months was considered. The average gains are significant 
(protein + 8 %, calories + 9%; total minerals 12%; Fe + 3%; Zn 19%; Ca 10%).  
4. The results of Factor and Principle Components Analysis showed that two component 
effects were responsible for the observed nutritional benefits: (i) weight loss prevention 
effect, which comprises measures that mitigate against forms of damage that culminate 
in the direct loss of dry matter, and (ii) enrichment effect emanating from external 
factors, such as biological intra-conversions of dry matter into alternate constituents. 
The first effect was responsible for the content of the macromolecules—fat, protein, 
fiber, carbohydrates, and therefore, the gain or loss of calories. The second effect was 
responsible for specific mineral content. The two effects were opposed to each other, 
particularly in maize. The weight loss effect was the stronger effect for maize, while the 
enrichment effect was the stronger effect for the beans. 
5. Based on a selected set of processing/cooking quality parameters, maize and common 






Table 7: Effects of location, practice (improved or ordinary), and postharvest stage on the nutritional content of maize grain. P values (at 95% CI) 
are presented, followed by partial eta squared (ηp2) in parenthesis, which is a measure of effect size or relative contribution of the effect to the 
overall variability observed. 
Effect  Protein  Fat Ash Fiber CHO1 Fe Zn Mn Cu  Ca Mg  K  Na 






















































































































● All the main effects were highly significant (Practice: P = 0.006; ηp2 = 0.18, location P = 0.000, ηp2 = 0.53; postharvest stage: P = 0.000, ηp2 
= 0.80). From the parameter ηp2, the postharvest stage had the greatest effect size, followed by location.  
● There was no difference between the proximate composition of maize under improved or ordinary practices when the postharvest stage 
and location were not taken into account. 
● Stage in postharvest season and location were significant on all proximate composition parameters. The postharvest stage was 







Table 8: Effects of storage duration, practices, and variety on the nutritional content of beans. Significant effects (P values at 95% CI) are 
presented, followed by partial eta squared (ηp2) in parenthesis, which is a measure of effect size or relative contribution of the factor or factor 
combinations to the overall variability observed for the particular dependent variable. ns = P value not significant. 

























Practice ns ns ns ns 
.000 
(.11) 












ns Ns ns ns ns ns ns 
Postharvest stage * 
Practice 





ns Ns ns 
.050 
(.03) 
ns ns ns 


















ns ns ns 
Practice * variety 
.007 
(.05) 










Postharvest stage * 
practice * variety 
ns ns ns ns 
.000 
(.15) 




Note: The postharvest stage was significant for all the measured nutritional parameters except fiber. Protein, fat, and total mineral content 








Figure 11: A comparison of the available nutrients per unit weight of maize (left) and common 
bean (right) stocks from farmers/households at the late stage (7 months) of the postharvest 
season, following the application of improved or ordinary postharvest practices. The 
improved practices included drying on a tarpaulin or cleaning, sorting, and storage in air-tight 
containers, whereas ordinary practices comprised customary methods of drying, handling, 
and storage in woven bags. With the improved practices on maize, households have higher 
levels of all the nutrients except Fe; while with the improved practices on beans they have 
higher amounts of all-important nutrients except Mn, Mg, and K. There appear to be 
differences related to the performance of individual practices for the different commodities. 
Nonetheless, the available calories, protein, and total minerals are higher for both 
commodities.  
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Influence of farmer storage 
structures and environment on 
physical and economic losses 
abatement by hermetic storage 
device evaluated 
● An assessment of the nutritional gains of improved 
postharvest handling and storage of maize and 
common beans was accomplished using a modelling 
approach. 
● Results are informing the preparation of a manuscript 
● A survey tool has been developed. Conducting the 
survey is suspended because of COVID-19 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to 
M&E/IFPRI for upload 













Output 3.2 Nutritional quality due to increased accessibility and use of nutrient-
dense crops by farmers improved 
Activity 3.2.1: Promote and deploy nutrient-rich crop varieties and livestock food 
resources in target communities 
Sub-activity 3.2.1.1: Pathways to sustainable adoption of nutrient-dense diets in rural 
communities of central Tanzania 
This work is addressing drivers of food choice focusing on pearl millet and pigeon pea, two of 
Africa RISING promoted innovations. It is being implemented by two students, Ruth Mremi and 
Monica Chande, whose studies will lead to the award of MSc Human Nutrition of the Sokoine 
University of Agriculture. 
 
Pearl millet. Some of the key findings on the drivers of choice of pearl millet as food include 
recognition that it has a nice taste (93%), is perceived as nutritious (83%), and several more 
attributes (Table 9). It also has some negative factors that may disincentivize adoption, such as 
difficulty in preparing from farm-to-fork (Table 9). The intention of the caregiver, used as a 
predictor of prior behavior and, therefore, a proxy indicator for future adoption behavior, 
showed a significant predictor (β = 0.46; P < 0.000) of caregiver behavior, in this case, the 
mothers of the children (Table 10). Mothers’ knowledge, in general, is a significant predictor of 
health behavior identity (awareness of the health benefits of a technology) (β = 0.25; P < 0.009) 
and, in turn, predicted intention (β = 0.32; P < 0.003) (Table 10).  
 
Pigeon pea. In the case of pigeon pea, while knowledge was not a significant predictor of health 
behavior identity (β = 0.103; P < 0.274), intention was a significant predictor (β = 0.254; P < 
0.003) for pigeon pea consumption. Most of the drivers were not significant. This indicates that 
other factors need to be explored to identify predictors of pigeon pea consumption and that 
pathways to sustainable adoption may differ depending on the nutrient-dense crop in question. 
The theses and draft manuscripts derived from them are expected to be ready by September 
2020. 
 
Table 9: Attitudes (% of respondents) by caregivers towards pearl millet consumption by school-








Pearl millet has a good taste 93.0 0 7.0 
My school child prefers foods that taste good 92.2 0.8 7.8 
Pearl millet does not make my school child feel satiated 18.7 4.7 76.6 
It is necessary for my school child to eat something that is 
satiating 
83.6 6.2 10.2 
It doesn’t take a long time to cook pearl millet 26.5 2.4 71.1 
It is important for me to cook food the takes a short time 78.9 7 14.1 
Pearl millet is a nutritious grain 82.9 14 3.1 
It is important for me to feed my school child with foods that 
are nutritious 
89.0 10.2 0.8 
Pearl millet creates diversity in my school child’s meal 57.8 23.4 18.8 
It is important for me to feed my child something that creates 
diversity in his/her meal 
74.2 14.8 11 
39 
 
Pearl millet is an example of a traditional staple food 85.9 11 3.1 
It is important for me to feed my school child with traditional 
staple foods 
83.6 8.6 7.8 
Feeding my school child with pearl millet helps to prevent 
malaria 
39.8 28.2 32.0 
It is important to feed my school child with food that prevents 
malaria 
62.5 20.3 17.2 
Feeding my school child with pearl millet helps to prevent 
pneumonia 
28.1 57.0 14.9 
It is important to feed my school child with food that prevents 
pneumonia 
54.6 37.6 7.8 
Giving pearl millet to my child helps to prevent blood shortage 42.9 28.1 29 
It is important to feed my child with foods that prevent blood 
shortage 
72.7 14 13.3 
Feeding my school child with pearl millet helps to prevent 
diarrhea 
44.6 32 23.4 
It is important to feed my child with foods that prevent 
diarrhea 
72.7 15.6 11.7 
Feeding my school child with pearl millet helps stimulate free 
bowels (prevents constipation) 
45.3 24.2 30.5 
It is important that I give foods that stimulate free bowels to 
my school child 
75 19.5 5.5 
My school child does not enjoy eating pearl millet 29.2 3.6 67.2 
It is important for me to feed my school child with food that 
he/she enjoys eating 
94.5 3.2 2.3 
My school child enjoys eating pearl millet-based added foods 
such as Ugali 
71.8 7 20.3 
It is important for me to feed my school child with pearl 
millet-based added foods such as Ugali 
77.3 9.4 13.3 
My school child enjoys eating pearl millet-based added foods 
such as Uji 
82 10.2 7.9 
It is important for me to feed my school child with pearl 
millet-based added foods such as Uji 
86 8.6 5.5 
 
Table 10: Factors associated with caregiver health behavior identity and intention to feed pearl 
millet to school-going children. 
Variables per model Standardized β P R2 Adjusted R2 
Model 1: Y = Identity   0.543 0.529 
Knowledge  0.254 0.009   
Susceptibility  0.116 0.089   
Severity  0.049 0.553   
Health value 0.453  0.000   
Model 2: Y = Intention to feed 
pearl millet to school going 
children 
  0.085 0.063 
Identity  0.316 0.003   
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Barriers 0.002 0979   
Attitude ‒0.050 0.631   
Model 3: Y = Intention to feed 
pearl millet to school going 
children 
  0.100 0.078 
Subjective  0.190 0.054   
Control  ‒0.077 0.379   
Cues  0.182 0.062   
Model 4: Y = Behaviour   0.206 0.194 
Barriers  0.002 0.975   
Intention  0.455 0.000   
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Drivers of food choice in Semi-
Arid central Tanzania 
established 
● Research is being implemented by two MSc students. 
Their theses are under development, although COVID 
is limiting student/supervisor interactions, especially in 
the completion of data analyses. MSc completion is 
postponed to September. 
● Completion of documentation of the guidelines for 
scaling out improved nutrition, and on publication on 
drivers of food choice is now expected in December. 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to 
M&E/IFPRI for upload 
To be completed by August 
 
Sub-activity 3.2.1.2: Promoting farmer production of nutrient-dense (Zn, Fe) NUA45 and 
drought-tolerant SER83 bean varieties in Malawi 
During the 2019/2020 season, CIAT distributed seed of NUA45, which is biofortified (high Fe and 
Zn content) and SER83, which is drought-tolerant, to 500 (314 male; 186 female) farmers in 
Linthipe EPA. This is an approach towards the promotion of these varieties. However, 
production during the season has been negatively affected by continuous rains, which will affect 
yield across EPA and the country as well. At the time of writing this report, the bean crop was at 
harvest stage in Linthipe, and data on yield gaps between the improved and local bean varieties 
will be collected in the process. Grain samples will also be collected for micronutrient analysis.  
 
Three mother trials were established, one each in Linthipe EPA, Kandeu EPA, and at Chitedze 
research station. The trials were aimed at comparing the performance of improved and local 
bean varieties under different cropping systems (pure stand and under intercrop with maize). 
The trials had two bush bean varieties—NUA45 (biofortified) and SER124 (drought tolerant); and 
two climbing bean varieties - MAC109 (sugar bean) and Domwe wawilira (local variety). In 
addition, these same varieties were planted in pure stand and under maize/bean intercrop in 
forty (40) baby trials in Linthipe, Bembeke, and Mpingu EPAs. SI data were being collected from 




Participatory technology selection. During the year 2020, participatory selection for bean 
varieties and the associated cropping system technologies were conducted to help inform future 
deployment of appropriate bean production technologies. The exercise involved farmers from 
communities around the mother trial sites in Linthipe and Kandeu, and the farmers were 
exposed to four bean varieties under pure stand as well as under maize/bean intercrop. Each 
participant was given three cards in different colors to rank their selected bean variety within 
each of the two crop arrangements: blue for best choice (rank = 1); pink for second choice (rank 
= 2) and yellow for third choice (rank = 3). For an objective selection of a bean variety, each 
participant had to place their cards independently in boxes placed next to the plots. After 
tallying the cards, farmers were allowed to discuss why they made the said selections (Table 11). 
 
Table 11: Participatory selection of bean varieties within bean-based technologies by farmers 
from the mother trials in Linthipe and Kandeu EPAs. 
EPA Gender Bean variety preference1 Reasons for selection 
Linthipe 
Male n = 
29 
1. NUA45 + Maize (85%) 
Good grain filling, well adapted in intercrop 
(no difference between pure and intercrop), 
high yielding hence good for farmers with 
small landholding, preferred on the market 
due to large kernel size. 
2. SER83 + Maize (87%) 
High yielding, early maturity, small grain size 
hence not suited for markets, well adapted 
in intercrop 
3. MAC109 + Maize (100%) 
Good pod load, preferred on markets since 
it is a sugar bean, performs well when 
intercropped with maize 
Female n 
= 24 
1. SER83 (100%) 
High yielding, early maturity, small grain 
preferred for food than markets, profitable 
if grown on a larger scale 
2. NUA45 (100%) 
Large kernel size preferred on market, short 
cooking time, early maturity, high yielding, 
good for making complementary foods 
3. NUA45 + Maize (100%) 
Performs well on intercrop (considering land 
constraints), beans are early maturing, good 
maize vigor, double source of income 
Kandeu 
Male n = 
23 
1. SER83 (50%) 
High yielding, early maturity, drought 
tolerant 
2. NUA45 (42%) Moderately high yielding, early maturity 
3. SER83+Maize (42%) 
High yielding under intercrop, maize 
performing well in intercrop 
Female n 
= 23 
1. SER83 (45%) 
High yielding, early maturing, tolerant to 
stress 
2. NUA45 (32%) High yielding 
42 
 
3. NUA45+Maize (42%) 
Both maize and beans yielding better, 
reduced production cost (land preparation), 
double source of income 
1 Farmers do select varieties and they use them in different cropping systems depending on available 
resources like land size, so they were exposed to both pure stands as well as maize/bean intercrop. 
 
Sub-activity 3.2.1.3: Determining quality and safety of locally produced legume grain-derived 
complementary foods and adoption in Dedza District 
Cooking characteristics and consumer acceptability of biofortified beans (Phaseolus vulgaris) 
was completed. Significant differences were observed (P < 0.05) in cooking time among the four 
bean varieties (Figure 12). NUA 35 took more time to cook (101 minutes), while NUA 45 took the 
least (81 minutes). Cooking time has been defined as the time required for beans to reach the 
cooked texture that is considered acceptable to consumers; they prefer beans that cook fast to 
save energy costs and preparation time. Despite this, however, 28.7% of the population find the 
biofortified beans easy to cook, 30.7% consume the beans at least once a week, and 38.7% like 
them because of taste. 
 
 
Figure 12: Cooking time for four nutrient-dense bean varieties grown in Linthipe EPA, Malawi. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Three recipes made available The three recipes of porridge are proposed and ready for 
testing with farmer groups during the postharvest stage. 
Then they will be documented. 
At least two field days held with 
nutrition groups, especially 
HIV/AIDS action groups in 
Linthipe, jointly with DNCC 
These are targeted for the postharvest period, when 
farmers have food supplies, and when COVID-19 
conditions are relaxed. 
Improved child nutrition status 
demonstrated 
A report on cooking characteristics and consumer 
acceptability of biofortified beans using Check ALL that 




Nutrition education, growth monitoring sessions were 
initiated but disrupted by COVID-19 management 
conditions. 
At least 1 success/blog story 
produced 
Planned for the second half of this project year 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to 
M&E/IFPRI for upload 
To be completed by August 
 
Sub-activity 3.2.1.4: Assess the contribution of the farming systems interventions in 
narrowing the food and nutrient gaps in Kongwa and Kiteto, and the probability of 
smallholder farmer production to meet them 
The current COVID lockdown affected the implementation of this survey-based activity. If the 
lockdown is lifted in July, we will be able to fast track its implementation. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Food and nutrient gaps under 
smallholder production systems using 
Africa RISING technologies established 
Has not been done; assuming no escalation of the 
COVID-19 pandemic, this activity will be conducted 
during June 2020. 
Data uploaded on to Dataverse To be completed by August. 
FtF indicators data submitted to 
M&E/IFPRI for upload 
























Outcome 4. Functionality of input and output markets and other 
institutions to deliver demand-driven sustainable intensification 
research products improved 
Output 4.1 Access to profitable markets for smallholder farming communities and 
priority value chains facilitated 
Activity 4.1.1: Conduct comprehensive value-chain analysis with a specific focus on SI 
technologies 
 
Sub-activity 4.1.1.1: Conduct value chain analysis (VCA) for (quality protein) maize seed in 
Kongwa and Kiteto 
The study’s main objective was to establish the critical elements of a “well-designed seed value 
chain development initiative” that strengthen marketplace systems and do not negatively 
distort or displace private sector investment flows. It was conducted in Kongwa, Iringa, Kiteto, 
and Babati districts of Tanzania during August and September of 2019 and involved a survey of 
252 households, eight Focus Group Discussions (FGDs), and interviews with three district 
extension officers, 12 agrodealers, four research institute staff, four extension officers, seven 
traders, five seed companies, and four TOSCI staff members. The study was completed during 
the last project year. A manuscript is under draft using data generated in this study; it will be 
available during June. 
 
Briefly, the results show considerable differences in seed value chain operations between 
different parts of the country. In Babati District, the relatively strong network between 
agrodealers, seed companies, and maize farmers appears to be responsible for the adoption and 
use of certified seed. There are weak networks in Kongwa, Kiteto, and part of Iringa districts, 
and most farmers opt to recycle seed. These are semi-arid areas, which are considered to have 
low potential and be an investment risk by seed companies and agrodealers. The national 
Agricultural Seed Agency (ASA) also continues to concentrate its efforts in high potential areas, 
inadvertently impacting negatively on the vibrancy of private seed companies and community 
seed producers. These are some of the factors that have contributed to the low adoption of 
improved maize varieties. 
 
Sub-activity 4.1.1.2: Value chain analysis of groundnut seed and design of operation 
enhancement strategies for semi-arid ecologies of central Tanzania 
The study was completed during the last project year, as guided in the last report, and a 
manuscript is under preparation, to be available by August 2020. 
 
No sub-activities were conducted under Activities 4.1.2 and 4.1.3 during this reporting period. 
 
Activity 4.1.4: Identify and evaluate existing mechanisms that inform farmers about 
dynamic market needs 
Sub-activity 4.1.4.1: Exploring ICTs for linking farmers to markets 
Update on MWANGA. Overall during the reporting period, there was an increase in the number 
of smallholder farmers reached, attributed to additional farmer profiling on the MWANGA 
platform in the Africa RISING–NAFAKA project. An additional 650 smallholder farmers (in 
45 
 
addition to the original 2,500) were profiled and reached using SMS agronomy, marketing, and 
climate information. The gender representation for the farmers reached was 68% male and 32% 
female. The lower number of registered female farmers compared to males may be attributed 
to mobile phone ownership, which is skewed in favor of men due to cultural and socioeconomic 
factors.  
 
The inclination to a patriarchal society may also have influenced a lesser number of women 
owning mobile phones, and male imposed restrictions on their wives’ will to be registered for 
the SMS information services. Below are more insights on the farmers reached (Figure 13). From 
January to March 2020, 21 unique messages were delivered on dairy and poultry farmers in 
Babati, Manyara Region (see 1.3.1.1). 
 
 
Figure 13: Farmers profiled per district in Tanzania’s USAID – Zone of Influence. 
 
Activity 4.1.5: Conduct an analysis of the existing baseline survey data and supplement 
them with qualitative surveys from target regions 
Sub-activity 4.1.5.1: Identify the most profitable market channels and welfare effects of 
participating in the maize, groundnut, and pigeon pea markets in Malawi, Tanzania 
Descriptive statistics. The objective of the study is to test whether farm household’s 
participation in the maize and legume markets results in higher income and food security 
outcomes. Specifically, we are examining whether the joint participation in these markets 
translates into higher welfare outcomes than either maize or legume markets alone.  
 
Starting with Tanzania, the preliminary results from the baseline Africa RISING survey data 
(ARBES) shows that most of the farmers sold their maize and legumes to traders (Figure 14) 
while very few sold their produce to processors, cooperatives and government. Interestingly, 
about 9% of the 3000 households sold their produce to fellow farmers. Since smallholder 
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farmers face imperfect input and output markets in many developing countries in Africa, 
including Tanzania, this implies that other farmers can fill in the gap where there are missing 
markets, even though they may not be the most profitable. 
 
 
Figure 14: Participants in the buying of farmer maize and legume produce in Tanzania. 
 
Farmer participation in the maize and legume markets results in four different market choices, 
i.e., non-market participation, maize, legume, and a combination of maize and legume market 
participation (Table 12). About 28% did not participate in both the maize or legume markets, 
while 40% participated in the joint maize and legume markets. The legumes considered were 
pigeon pea, groundnuts, and common beans, and the results show that fewer farmers sold their 
legumes (11%) compared with 20% of the farmers who participated in the maize market. 
 











  M0 M1 L0 L1   
1 M0L0 √  √  230 28.4 
2 M1L0  √ √  161 19.88 
3 M0L1 √   √ 91 11.23 
4 M1L1  √  √ 328 40.49 
Notes: M0L0—non-market participants; M1L0—only participated in the maize market; M0L1—Only 
participated in the legume market; M1L1; Participated in the maize and legume markets 
 
Table 13 below shows the outcome variables used in the study which include income (total 
household expenditure per capita), a proxy for the welfare of the farm households, food 
expenditure per capita, household dietary diversity (HDD ), months of food insecurity, and 
household food insecurity access scale (HFIAS) which are proxies for food and nutrition security. 
Food expenditure is an important measure of food security as it is an indicator of economic 
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vulnerability, i.e., it approximates the losses experienced when food prices rise. It is envisaged 
that the cash income obtained from the sales of maize and legumes will contribute to the 
household income, which in turn will translate into more food purchases (quantity and 
diversity), thereby leading to improved household food security and nutrition. Market 
participation can, however, lead to a reduction of the food produced by the households and, in 
so doing, reduce home consumption. 
 
Results in Table 13 show that farmers who participated in the maize and legume markets had 
higher incomes and were better off in terms of food security as compared with the non-
participants. Farmers who participated in only the maize markets had more income (Tsh 
348,474) and spent more on food (Tsh 182,352) than those who participated in the legume 
markets. On the other hand, the participants in the legume markets had better access to a 
variety of foods as measured by the HDD (7.9) than maize market participants (HDD = 7.6). 
Overall, households that participated in the maize and legume markets (joint participation), had 
the highest welfare and food security outcomes compared with those who participated in either 
the maize or legume markets (Table 13). This implies that encouraging the joint adoption of 
sustainable intensification practices such as improved maize and legumes and maize-legume 
intercropping would greatly improve the well-being of smallholder farmers. Even though the 
results in Table 13 indicate that market participation may be beneficial to farmers, they can be 
misleading because we do not control for other observed and unobserved characteristics that 
might affect the outcome variables. In the next section, we account for this and analyze the 
impacts in a multivariate framework. 
 
Table 13: Market participation by income and food security 
Market participation choice 
Total household 




Months of  
food insecurity 
HFIAS 








































Note: Standard errors in parenthesis. Tsh = Tanzania Shillings 
 
Impact of maize and legume market participation on income and food security. The 
preliminary impact results from the multinomial inverse probability weighted regression 
adjustment (MIPWR) model are shown in Table 14. After controlling for other factors, the 
impact on those who participated in the market indicates that joint market participation in the 
maize and legume markets increases income and food expenditure by 0.17% and 1.64%, 
respectively. As the descriptive statistics in Table 13, the impact results show that participation 
in the maize markets increases the dietary diversity by 5%, which is lower than for those who 
participated in the legume markets (6%). The impact is even higher for those who jointly sold 
maize and legumes (11%). Similarly, the joint participation in the maize and legume markets led 
to a 51% and 69%, respectively, reduction in the number of hungry months and the HFIAS 
compared with the households which did not participate in the maize market. Markets fail 
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because farmers face proportional and fixed transaction costs such as long distances to the 
market, poor infrastructure that increase transportation costs, and high marketing margins due 
to traders with local monopoly power, among others. Easing these constraints will increase 
market access and increase the number of farmers who participate in the markets. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
Deliverables Status 
The extent to which female-headed and male-headed 
households exhibit differential participation in maize, 
groundnut and pigeon pea markets established 
Data cleaning, merging, and analysis 
done. Draft manuscript write-up 
currently in progress 
 
The effect of selling maize, groundnut, and pigeon pea 
through different market channels on household food 
security, household income, and poverty estimated 
Data cleaning, merging, and analysis 
done. Draft manuscript write-up 
currently in progress 
 
The most profitable market channel identified Drafting of manuscript is in progress 
Data uploaded on to Dataverse To be completed by August 



























Log of total 
household 
expenditure 
Log of food 
expenditure 










ATT % change  ATT 
% 
change  
M1 L0 0.073 0.59 0.121 1.038 0.330* 4.59 –0.113* –40 –0.861* -37.10 
 (0.071)  (0.085)  (0.190)  (0.058)  (0.499)  
M0 L1 –0.002 0.000 0.045 0.385 0.435** 6.055 –0.034 –12 –0.985 -42.44 
 (0.091)  (0.109)  (0.220)  (0.081)  (0.617)  
M1 L1 0.212*** 0.17 0.191** 1.637 0.756*** 10.525 –0.143** –50.53 –1.616*** -69.25 
  (0.078)   (0.093)   (0.196)   (0.065)   (0.482) 
 
  
Notes: Robust standard errors in parentheses 









Outcome 5. Partnerships for the scaling of sustainable 
intensification research products and innovations 
Output 5.1 Opportunities for the use and adoption of sustainable intensification 
technologies identified for relevant farm typologies 
Activity 5.1.1: Farmer participatory experimentation with crop and soil management and 
integrated crop-livestock technologies in on-farm situations 
 
Sub-activity 5.1.1.1: Continued experimentation in six target communities of Eastern Zambia 
and nine target communities in central and southern Malawi with already established 
clustered CA trials 
We seeded on-farm trials in 16 target communities as timely as possible (Figure 15). On-farm 
trials were visited by the review team as well as CIMMYT on a regular basis until the CORONA 
virus made all further visits by CIMMYT impossible. One planned visit with the USAID mission 
officials also had to be cancelled at the last minute. 
 
 
Figure 15: Mr Suche Chirwa of Vuu, Eastern Zambia, shows the performance of CA (back crop) and 
conventional tillage (front) (left side). Farmers and project staff in Mwansambo, Central Malawi 
celebrate their upcoming crops (right). Photo credit: Thierfelder/CIMMYT. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Field trials established Trials were successfully established in all on-farm 
communities. Field implementation reports have been 
received. https://bit.ly/2Rp7T3B 
Field monitoring implemented One field monitoring tour was implemented and 
reported. https://bit.ly/2Rp7T3B 
Data generated and uploaded on 
Dataverse 
To be done once yield data is available 
10,000 farmers actively participating in 
promotion and extension activities 
So far, 5121 farmers participated in promotion and 
extension activities. The achievement of the deliverable is 
likely to be affected by COVID-19.  
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Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to 
M&E/IFPRI for upload 
To be completed by August 
 
Sub-activity 5.1.1.2: Explore the productivity domains of selected legumes and cereals to 
elucidate their best fitting cropping system at community/landscape level and their 
dissemination 
Establishment of experimental trials testing performance of improved crop varieties. Field 
trials were established in three identified potential sub-ecologies, respectively being low (Moleti 
& Laikala villages), moderate (Njoro village), and high (Manyusi & Mlali villages) (Table 15). The 
groundnut trials comprised three varieties; two new, improved varieties (Medium duration-
Kongwa 724 and Short duration-Kongwa 560), and one landrace. For pigeon pea, trials included: 
Ilonga 1 (ICEAP 00554), Ilonga 11 (ICEAP 00557), and Mali (ICEAP 00040). Pearl millet pre-
released genotypes, i.e., SDMV 96053, IP 8774, and SMDV 94005, and four test-varieties of 
sorghum (Gambela 1107, IESV 92028 IESV 23010, and local check) were used in the 
experiments. 
 
Table 15: Description of technology by location set-up for legumes/cereal variety evaluations in 
the 2019‒2020 cropping season. 








Kongwa Moleti Teresia 
Mailanga  
Sorghum, Pearl 
millet, Pigeon pea, 
Groundnut 
Pigeon pea + 
sorghum; Pigeon pea 
+ Pearl millet 
 Kongwa Laikala Mwajabu 
Sefu  
Sorghum, Pearl 
millet, Pigeon pea, 
Groundnut 
Pigeon pea + 
sorghum; pigeon pea 








Pigeon pea + 
sorghum; pigeon pea 
+ groundnut 




Pigeon pea + 











Pigeon pea + 
sorghum; Pigeon pea 
+ groundnut 




Pigeon pea + 








Integrating the new, improved varieties with other SI technologies. An experiment involving 
the integration of new, improved varieties of groundnut, pigeon pea, and sorghum with other 
Sustainable Intensification (SI) technologies was established to assess compatibility. The SI 
technologies include tied ridges, gliricidia, or Fanya juu-Fanya chini. The experiments were 
established in six villages. In Mlali, groundnut and sorghum were planted on tied-ridges and or 
intercropped with Gliricidia, respectively, at the Moshi Maile site. In Njoro, Moleti, and Manyusi, 
the pigeon pea and groundnut crops were grown on tied-ridges, while in Laikala, groundnut and 
sorghum were grown on tied ridges within the fanya juu-fanya chini structures to benefit from 
in situ water harvesting that these structures enhance. From these experiments, the team will 
generate farm-level data on SI Indicators.  
 
Experiments to test the performance of the improved varieties under different crop 
arrangements were established at Njoro in Kiteto District; and in Manyusi, Laikala, Moleti, and 
Mlali of Kongwa District. These trials will also generate data for APSIM modeling (see 5.1.2.1). 
 
In the first experiment set, trials were established either as 1 row of medium duration pigeon 
pea and 2 rows of sorghum or pearl millet; 1 row of long duration pigeon pea and 2 rows of 
sorghum or pearl millet. A full population of each test crop was used as a control. In the second 
experiment, trials were established as a full population of pearl millet or sorghum, and pigeon 
pea at 180 cm (half the population) within the same row. A full population of each test crop was 
used as a control. Intercrop experiments involving pearl millet were established in Moleti and 
Laikala being dryer areas, whereas those involving sorghum were established in all six villages.  
 
Legume-legume intercrop experiments were established in moderate and high pigeon pea and 
groundnut producing villages of Mlali, Manyusi, and Njoro (Figure 16). Two genotypes of pigeon 
pea, i.e., medium duration material Ilonga -14-M2 and long duration pigeon pea variety Mali, 
and two groundnut varieties of medium maturity Kongwa 724 and short maturity Kongwa 560 
were used in the study (Figure16). 
 
 
Figure 16. Pigeon pea-groundnut 
double up legume intercrop system. In 
the background, is the short duration 
groundnut variety Kongwa 560 at an 
advanced stage. While the medium 
duration material Kongwa 724 is in the 
foreground and still not ready for 






Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Performance of superior varieties in 
target communities established to 
inform scaling-up and technology 
integration 
Experimental trials were established in target 
communities in Kongwa and Kiteto districts to 
informing the design of scaling-up options and 
technology integration 
Performance of different legume-
cereal cropping systems in three 
sub-ecologies of the Semi-Arid zone 
of central Tanzania established. 
Experimental trials were established to validate 
legume-cereal and legume-legume intercrop 
performance with the new, improved varieties. 
Capacity for experiment 
management by lead farmers 
strengthened 
Farmers hosting the 6 trials were trained on the 
agronomy of the respective test crops for grain and 
seed production. These trained farmers will provide 
anchorage for farmer-to-farmer extension in 6 
villages. A training report is under preparation. 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to 
M&E/IFPRI for upload 
To be completed by August 
 
Sub-activity 5.1.1.3: Engage development partners to identify livestock management 
technologies of interest for partnership dissemination 
No follow-up engagement activities were implemented during this reporting period. 
 
Sub-activity 5.1.1.4: Case studies: Application of SI technologies use among farmers 
interacting with Africa RISING at different strategies (MSU/CIMMYT partner study) 
After working with farmers at different intensities for at least the past 5 years, we initiated work 
to quantify the impact of Africa RISING farmer engagement strategies. Farmers were primarily 
engaged at the following three levels (the “treatments”): 
i. Mother trial farmers: These are farmers hosting mother trials, but also tending to their 
farm independently.  
ii. Baby farmers: These are a selected group of farmers who are associated with a mother 
trial farm.  
iii. Local controls: These farmers are located in the same village as the mother and baby 
trial farmers. They do not directly benefit from Africa RISING but are exposed to Africa 
RISING technologies through field days. 
 
By profiling farmers from these three treatment categories, we are answering the question: Is 
there differentiation in SI uptake by farmers due to how they relate with the research teams 
during project implementation? We are implementing this work in three sites (Linthipe, Kandeu, 
and Golomoti), that are also located in the high, medium, and low agroecological potential 
zones, respectively. We have engaged an MSc student who began by profiling three mother trial 
host farmers, three randomly selected baby farmers, and three randomly selected non-
participating farmers within each site. The selected farms were characterized for a range of 
variables, including household demographics, farm sizes, and proportion of the cropped 
farmland under different crops and SI technologies being used in each case (Farmer Profiling - 
Module 1). We hypothesize that mother trial farmers will adopt more SI technologies as they 
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more closely interact with a range of SI technologies on the mother trials and that crop 
productivity on mother trials typically represent water-limited yield potential for the different 
agroecologies. We are currently implementing Module 2, which involves crop yield cuts surveys 
to estimate crop productivity for all farms that were profiled in February using Module 1. Data 
on this will be presented during the next reporting period. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Trials established Trials were established as planned 
Activities by implementing students 
monitored 
An instrument for data collection was developed. 
Two MSc students are using the instrument to collect 
data from 36 households for whole-farm analysis in 
the selected AR districts (Dedza, Golomoti, Machinga, 
Ntcheu, Zomba Linthipe, Kandeu) 
Data sets by farm typologies; 
estimates of yield gaps; farm-scale SI 
scaling compiled. 
Yield cuts data collection for yield estimations 
currently underway for mother trial host farms, baby 
farmers, and local controls 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to 
M&E/IFPRI for upload 
To be completed by August 
 
Activity 5.1.2: Use farm trial data to apply crop simulation models and assess 
performance over space and time, including assessment of climate-smart technologies to 
establish the potential for adaptation and mitigation 
 
Sub-activity 5.1.2.1: Apply APSIM crop simulation model to assess changes in resource use 
efficiencies, productivity, and profitability of the different cropping systems in Kongwa, Kiteto, 
and Iringa in Tanzania. 
This study was initiated during the last cropping season. Complementary data are being 
assembled for APSIM modeling full completion analysis from experiments described in 5.1.1.2. 
Critical data on yield will be taken but collecting other data like on Photosynthetic Active 
Radiation (PAR) may be affected by COVID 19 Pandemic related lockdown. A similar set of 
experiments are being implemented in Malawi in two locations and will provide backup data on 
PAR. 
 
Targeted deliverables for 2019/2020 and status on achievements 
Deliverables Status 
Long-term implications of 
intercropping systems on climate, 
market risks and resource use 
efficiency of smallholder farms 
established 
Protocols for data collection and parameterization 
have been developed. Data on dates of critical 
operations such as land preparation, planting, 
weeding, disease and pest incidence, plant 
establishment, and populations have been collected. 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to 
M&E/IFPRI for upload 
To be completed by August 
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Activity 5.1.3: Establish adaptive field experiments with mineral and crop/animal-derived 
organic manure 
 
Sub-activity 5.1.3.1: Rainfall-responsive nitrogen fertilization strategies: in search of increased 
nitrogen use efficiency by smallholder farmers under rainfed conditions in Malawi 
Four field experiments were established in Linthipe, Ntubwi, Nsanama, and Nyambi Extension 
Planning Areas. Three field days were held, but other dissemination activities are on hold due to 
the COVID-19 pandemic. Soil water and nutrient-use interaction assessment data are being 
collected. Empirical data will become available for the next reporting period. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
Deliverables Status 
Field experiments established Four field experiments were established in Linthipe, 
Ntubwi, Nsanama and Nyambi extension planning. 
Field days held with partners, and 
DAEC disseminates promising results 
Three field days with themes that covered different sub-
activities were held, and reports are being prepared. 
Other dissemination activities were suspended. 
Soil water and nutrients use 
interactions assessed 
Data collection is in progress 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to 
M&E/IFPRI for upload 
To be completed by August 
 
Sub-activity 5.1.3.2: Assessing the effect of residue quantity and quality, and water 
conservation on maize productivity and nitrogen dynamics on smallholder farms in Malawi 
Five nutrient, water, and residue management trials were established, also in the same EPAs as 
in 5.1.3.1. Here too, three field days were held, but other dissemination activities are on hold 
due to the COVID-19 pandemic. Mineral N extraction for assessing residue and nitrogen 
interactions is completed and awaiting analysis. Empirical data will become available for the 
next reporting period. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
At least one field trial established in 
each of the five EPA study sites 
Five nutrient, water, and residue management trials 
established in four sites. Mangochi EPA was dropped 
due to budget limitations. 
Field days held with partners Three field days were held; reports are being 
prepared. Several field days were cancelled. 
Residue and nitrogen interactions 
assessed 
Mineral N extracts completed, awaiting analysis. More 
sampling to be done soon after harvest. 
14,000 (10% of households in seven 
EPAs where we have action research 
sites) targeted to reduce the practice 
of crop residue burning. 
This work is conducted through the DAECC system for 
wider dissemination of the message. The achievement 
will be reported during the next report. 
Data uploaded on to Dataverse To be completed by August 
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FtF indicators data submitted to 
M&E/IFPRI for upload 
To be completed by August 
 
Sub-activity 5.1.3.3: Assessing the integrative effect of in-situ rainwater harvesting and 
fertilizer micro-dosing on crop yield, water, and nutrient use efficiency in Kongwa District 
 
Year 2 experiments were successfully established on 10 farms in Mlali, Moleti, and Sagara 
villages, and two intercrop systems (maize/pigeon pea and maize/groundnut) are used in the 
assessment. Data collection is ongoing, and the final reporting will be presented in the next 
report. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Effect of integrating in-situ rainwater 
harvesting and fertilizer micro-dosing on 
the productivity, water, and nutrient use 
efficiency of maize-pigeon pea and 
maize-groundnut evaluated. 
Two mother trials were established instead of three 
because of budget limitations under the no-cost 
extension. Sagara site is being managed as a baby 
trial. Data collection is in progress. 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to 
M&E/IFPRI for upload 
To be completed by August 
 
Activity 5.1.4: Demonstrate the use and impact of crop residues, forages, and other organic 
resources as animal feed and nutrient resources 
 
Sub-activity 5.1.4.1: Test the effect of feeding Napier grass and Maize stover supplemented 
with bean haulms at different levels on milk yield under smallholder farmer conditions 
This study was initiated during August 2019, in the villages of Long, Bashnet, and Hysum of 
Babati District, Tanzania, and involved 32 lactating cows from 23 farmers (5 female and 18 
males). The experiment was completed during December 2019. The study considered two 
genotypes (local and improved cattle) and two basal rations of Napier grass and maize stover, 
each supplemented with bean haulms at different ratios (100:0, 80:20, 70:30 & 60:40). Data was 
collected for 45 days with a 7-day adjustment. Preliminary observations appear to indicate that 
supplementing maize stover with leguminous crop residues increases milk production, but not 
so with napier forage (Table 16). Complete data analysis will take place after the diet qualities 












Table 16: Average milk production and feed intake (DM) at different levels of feed 
supplementation 
Treatment  Feed intake (kg DM/day) Milk yield (Litres) 
NG100 (reference feed) 5.99  9.47 
NG80_BH20 3.96 9.76 
NG70_BH30 3.98 9.88 
NG60_BH40 3.35 9.98 
MS100 (reference feed) 1.62 6.81 
MS80_BH20 2.71 7.25 
MS70_BH30 2.71 7.48 
MS60_BH40 3.69 7.64 
NG - Napier grass; MS - Maize stover; BH - Bean haulms. Numbers after feed components are quantity (%) 
in the feed ration. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
This is a no-cost extension activity. Data 
analysis and documentation of outputs of 
work conducted during the last year 
completed. 
Data analysis is completed, and manuscript 
drafting is in progress. 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to 
M&E/IFPRI for upload 
To be completed by August 
 
Sub-activity 5.1.4.2: Demonstrating the of effect home-made feed rations based on Gliricidia 
sepium and vegetable waste on the productivity of selected strains of chickens 
Africa RISING is assessing the benefits of different inclusion levels of Gliricidia sepium in poultry 
diets for chicks raised in an improved brooder (Figure 17). The study also started during August 
2019, in the villages of Mlali and Mwanya villages in Kongwa-Kiteto districts; and Matufa and 
Seloto villages in Babati District. 
 
 




Benefits of different inclusion levels of Gliricidia sepium in poultry diets. This study aimed at 
establishing the effect of home-made rations on growth rate and survival rate for Kuroiler 
chickens (an improved strain). A completely completely randomized experimental design was 
employed for the study. The treatments were as follows: 
i. Home-made vegetable-based ration (Control) 
ii. 5% inclusion level: Gliricidia sepium leaf meal  
iii. 10% inclusion level: Gliricidia sepium leaf meal 
iv. 15% inclusion level: Gliricidia sepium leaf meal 
 
The inclusion level is the proportion of home-made cereal-based feed that is substituted by 
various protein-based ingredients. The home-made feed is the ‘best-bet’ option adopted from 
Phase 1. It comprises 5% leaf meal, 46% ground maize, 21% maize bran, 20% sunflower seed 
cake, 2% blood meal, and 6% minerals (limestone, bone meal, and salt).  
 
The feed ration was mixed centrally in different batches and distributed to farmers. Major feed 
resources were sourced from farmers. Fresh Gliricidia sepium leaves were harvested in bulk, 
dried under shade, and milled to produce leaf meal. The trial lasted 7 weeks. Data on growth 
performance and survival rate was collected at an interval of one week, over a total period of 7 
weeks. 
 
Findings showed that inclusion of Gliricidia sepium leaf meal at the rates of 5 and 10% 
significantly (P > 0.05) increased growth rates (Table 17). The inclusion of 10% Gliricidia sepium 
leaf meal gave the highest growth rates. These results agree with those of Odunsi et al. (2002)1 
but disagree with those of Oloruntola (2018)2, who recommended an inclusion level of 5%. This 
may be due to the differences in the strain of chickens used in the trials. There was no 
significant difference (p > 0.05) in growth rates between 10% and 15% inclusion level of 
Gliricidia sepium leaf meal in the ration. The findings also showed lower mortality rates with an 
inclusion level of 10%, but such a big reduction needs to be further investigated.  
 
Table 17: The effect of different inclusion levels of Gliricidia sepium leaf meal on growth and 
mortality rates at 15 weeks of age of improved chickens. 
Inclusion level (%) Mortality (%) Body weight (g) 
0% 52.23 a 942.14a    
5% 30.06 ab 1082.53b     
10% 15.79 b 1370.56c     








1 A.A Odunsi, M.O. Ogunleke, O. S. Alagbe, and T.O Ajani (2002). Effect of Feeding Gliricidia Sepium Leaf Meal on the 
Performance and Egg Quality of Layers. International Journal of Poultry Science 1 (1): 26-28. 
 
2 O.D. Oloruntola (2018). Gliricidia Leaf Meal in Broiler Chickens Diet: Effects on Performance, Carcass, and Haemato-
biochemical Parameters. Journal of Applied Life Sciences International 18(3): 1-9. 
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Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
This is a no-cost extension activity. Data 
analysis and documentation of outputs of 
work conducted during the last year 
completed. 
Data analysis completed and manuscript drafting 
in progress 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to 
M&E/IFPRI for upload 
To be completed by August 
 
Activity 5.1.5: Use crop-livestock models for trade-off analysis 
No proposal was submitted to conduct research under this activity during this reporting period. 
 
Activity 5.1.6: Disseminate best-fit integrated crop-livestock technologies to reach and 
have an effect on small-scale farmers in a landscape context 
Sub-activity 5.1.6.1: Small-scale piloting of FarmMATCH – a framework for typology-based 
targeting and scaling of agricultural innovations. (Matching Agricultural Technologies to 
Farms and their Context) 
 
For the testing of the FarmMATCH algorithm, we have converted the ARBES data files for 
Tanzania (810 farms) into a relational database (RDB). Variables were selected from this RDB 
and combined with GIS-based spatially explicit socio-economic and biophysical data. The 
combined dataset was used to test the matching of selected technologies. For testing, we 
created artificial technologies to test the effectiveness of matching algorithms and the effects of 
the different data sources and attributes on the matching result. The testing and further 
development of the matching algorithms is ongoing. The combined RDB database has been 
shared with other project researchers and can be used to parametrize a large number of farms 
in a whole-farm model for further analysis. 
 
A FarmMATCH prototype application was developed to mimic the functioning of the technology 
matching for advisors on farms. In this app, the user (advisor) can enter a small set of farm and 
household-specific data and receives the probabilities of the suitability of a number of 
technologies in the user interface. 
 
The farm-level analysis of three selected innovative Tanzanian farmers who served as “mother-
farmers” in the mother-baby trials and experimented with Africa RISING technologies is 
supported. This analysis is conducted by IITA (Lieven Claessens). The FarmDESIGN model has 
been supplied for this purpose, and the data entry has started. A new student (Shinhye Lee) has 
started to conduct a part of this analysis, and additionally make an assessment of the effects of 
Africa RISING technologies on-farm resilience. 
 
An MSc thesis student (Fungai Chinosengwa) associated with the PhD project of Carl Timler has 
collected data in the field with farmers in Malawi. She studied the farmer perspective on farm 
development, the room to maneuver of farmers as affected by farm type, and the psychological 
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capital of farmers. She is currently finalizing her thesis, which should be submitted during April 
2020. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Journal article The draft paper will be completed by 1 Oct 2020 
MSc student thesis Change of delivery to a technical report that will be 
written by software engineer and senior researcher 
Data and algorithms in DataVerse The relational database has been constructed, and 
prototype app to test targeting has been developed 
FtF indicators data submitted to 
M&E/IFPRI for upload 
To be completed by August 
 
Activity 5.1.7: Conduct cost-benefit and gender analysis coupled with other socio-
economic analyses to identify and quantify adoption constraints and opportunities for 
different farmer contexts 
 
Sub-activity 5.1.7.1: Socio-economic studies on cost/benefits of CA systems, labor, nutrition, 
and gender in target communities of Malawi and Zambia 
Household surveys and PRAs are currently delayed because of COVID-19 and will, hopefully, be 
done between June and August 2020. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
PRA survey conducted Protocols were developed (https://bit.ly/2Rp7T3B), but 
activity is currently delayed to, hopefully, between June-
August 2020 
Survey data analyzed Activity is currently delayed to, hopefully, between June-
August 2020 
Field data analyzed and 
presented in meetings 
Activity is currently delayed to, hopefully, between June-
August 2020 
Upload data into Dataverse Activity is currently delayed to when data will be collected 
FtF indicators data 
submitted to M&E/IFPRI for 
upload 
To be completed by August 
 
Sub-activity 5.1.7.2: Innovative farmer survey applying SI principles in CA long-term trials in 
Malawi and Zambia 
Household surveys to track three SI domains (Human condition, Nutrition, and Social) and PRAs 







Output 5.2 Strategic partnerships with public and private initiatives for the 
diffusion and adoption of research products 
Activity 5.2.1: Map and assess relevant stakeholders to establish dialogue for the 
exploration of mutual synergies for scaling delivery of validated technologies 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
PRA survey conducted Protocols were developed (https://bit.ly/2Rp7T3B) but 
activity is currently delayed to, hopefully, between June-
August 2020 
Survey data analyzed Activity is currently delayed to, hopefully, between June-
August 2020 
Field data analyzed and 
presented in meetings 
Activity is currently delayed to, hopefully, between June-
August 2020 
Upload data into Dataverse Activity is currently delayed till when data will be collected 
FtF indicators data 
submitted to M&E/IFPRI for 
upload 
To be completed by August 
 
Sub-activity 5.2.1.1: Engage able and willing partners to develop a strategy and 
implementation framework for scaling up intensification technologies in semi-arid ecologies 
of central Tanzania 
Scaling out using district structures. A meeting was held with Kongwa/Kiteto partners on 29 
December 2019 to explore opportunities for partnerships for scaling out AR innovations. The 
meeting involved private sector processors and agribusiness concerns with large operations in 
Kongwa District as well as the farming community and local government. The meeting was 
informed that the Government of Tanzania has introduced a forum called “Partners Meetings,” 
convened at DAICO’s level and attended by all critical or key partners working in the district to 
strengthen planning. During each forum meeting, partners share their work indicating the 
location and key activities. They also indicate villages or areas of operation and type of 
resources spent on such activities. Each actor also shares progress of their implementation and 
submits a quarterly report to this forum. For Africa RISING, Mr E. Swai was nominated as the 
focal person to the forum. 
 
Partnership for scaling with civil society. A planning meeting was held with Dodoma 
Agricultural Seed Producers Association (DASPA) Director, Mr Chaura Aithan, to explore the 
opportunity for work with DASPA as a scaling partner for Africa RISING. The output of the 
meeting was an agreement to draft an MOU between DASPA and ICRISAT. In the agreement, 
Africa RISING farmers under Community Seed Banks (CSB) would be subsumed by DASPA. A 
follow-up meeting was planned in February-March 2020 to introduce DASPA to CSB farmers, but 
this, too, was curtailed by COVID epidemics and its associated lockdown of activities. 
 
Mobilizing and engaging farmer groups. A meeting was held in Kongwa late in February 2020 
that involved leading private sector actors in the seed and grain industry. Participants included 
Kibaigwa Flour Suppliers Company (KFC), DASPA, Seed and agrochemical stockists as well as 
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Africa RISING Community Seed Bank (CSB) farmers. The purpose of the meeting was to engage 
DASPA (seed producer), KFC (processor), and CSB farmers for a possible working relationship for 
seed and agribusiness and technology dissemination (Figure 17). The companies expressed 
interest to work with farmers as long as a number of conditions were met:  
i. Farmers working in groups and operating with economies of scale larger. 
ii. The groups to develop constitutions to govern their interactions and operation and; 
iii. The groups to be registered. KFC volunteered to facilitate registration of these farmer 
groups and, at the same time, provide up to date market information to farmers. 
 
Next steps: Representatives of the groups- Mr Marcus Wongo from Mlali, Mr Mwambungu from 
Laikala, and Mr Dotto Masato for Moleti were requested to develop a draft constitution by 15 
March 2020. 
 
The Community seed bank farmers for Kongwa and Kiteto are over 4500, with 501 being new 
beneficiaries for the 2019‒20 season. The farmers were able to produce QDS of about 8.4 tons 
for pigeon pea and 2.6 tons for cereals (sorghum and pearl millet) in the year ended December 
2019. The next course of action is to organize these producers into coherent producing 
groupings. The tripartite arrangement involving Kibaigwa business concerns will unlock 
opportunities for these businesses. 
 
Under the partnership with DASPA and Kibaigwa Flour Supplies Company, more farmers will be 
reached within 2020. 
 
 
Figure 18: Mr Msola leads a discussion on how best to engage with Kongwa farmers to 
produce seed and grain for his operations. Mr Msola is a leading entrepreneur in Kibaigwa, 
Kongwa, and the proprietor of Kibaigwa Flour Supplies Company. He is also a board member of 









Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Meeting held to agree on 
the MOU terms involving 
DASPA, TARI/ICRISAT and 
respective DAICO’s of 
Kongwa and Kiteto districts 
 
Meetings held on 29 December: Extension personnel and 
farmers training on principles of trial establishment and crop 
management/agronomy - Dodoma, Tanzania; and on 13 
January: Kongwa Kiteto partners meeting with Dodoma 
Agricultural Seed Producers Association (DASPA)- Dodoma. 
MoUs have been drafted but not formalized. 
Farmer groups mobilized 
and engaged for the activity 
with a target to reach at 
least 4000 farmers 
Meeting with private sector actors was held on 26th 
February: Meeting between Community Seed Bank Lead 
Farmers, Dodoma Agricultural Seed Producers Association 
(DASPA) and Kibaigwa Flour Supplies Company (KFC) - 
Dodoma, Tanzania 
Stakeholders trained on 
community seed banks 
especially for pigeon pea 
production 
Only lead farmers were engaged, but the membership was 
not trained due to the COVID-19 lockdown 
Monitoring, training, and 
partnership support 
Limited monitoring and support - only via telephone with 
village extension personnel and lead farmers are going on. 
Data uploaded on to 
Dataverse 
To be completed by August 
FtF indicators data 
submitted to M&E/IFPRI for 
upload 
To be completed by August 
 
Sub-activity 5.2.1.2: Summary from other partner engagements 
 
● WorldVeg has linkages with Mboga na Matunda (MnM) project and TAHA in Zanzibar 
and Arusha. These projects have benefited from nutrition materials and scaling 
technologies validated during Africa RISING Phase 1 in Zanzibar. 
● A to Z Textile Mills – manufacturers of hermetic storage bags, drying tarpaulins, and 
Aflasafe® (pre-harvest aflatoxin control product) (http://azpfl.com/index.php/en/) was 
our private sector partner that provided post-harvest management inputs – hermetic 
bags. 
● IITA’s Aflasafe project provided training materials on aflatoxin management.  
● SERVIR-Africa project that is hosted by RCMRD in Nairobi, Kenya, provided a land cover 
map that was used in assessing changes in land cover changes for sub-activity 1.3.1.2.  
● CIAT is working in partnership with Babati District Council and with both Meru-Agro and 
Minjingu Fertilizer Company. We have maintained the relationship with TARI-Arusha 
who are involved in data collection and farmer training activities. A strong partnership 
has been created with East Africa Region Impact Centre (ECHO Community)- Arusha 
where both institutions are co-working in assessing the performance of lablab cover 
crop and its acceptability by farmers in Babati. 
● CIMMYT has maintained a partnership with most organizations previously involved with 
the work (ZARI, GRT, TLC, Governmental extension services in Malawi and Zambia) and 
has established a new alliance with the Sustainable Intensification for Smallholder 
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Farmers in Zambia (SIFAZ) project. In Eastern Zambia, this has led to re-initiation of 6 
additional target communities with SIFAZ funds, which follow similar research ideas and 
follow the success and experiences gained previously. In addition, CIMMYT has started 
interacting with FANRPAN, a policy network that might help in future projects targeting 
regulatory authorities. 
● Building capacity for the resilience food security project (CBfSRP) in Tanzania is co-
sponsoring students Leah Renwick, Johannes Hafner, and Martha Swamila. 
● The DAAD in-country PhD program managed through ICRAF is also partially supporting 
Martha Swamila. 
● To foster inter-project working, a meeting was held between TARI-Hombolo, University 
of Dodoma and ICRISAT. The meeting was called to address delivery of work at the 
integration sites i.e., Mlali and specifically the Moshi Maile site. The main outcome of 
the meeting was the co-management and sharing of both research sites and facilities 
including the co-location of experiments as has been done at the Moshi Maile Site in 
Mlali. A similar approach has been made in Laikala at Mzee Mberesero’s site in Laikala. 
The , work includes crop genetics, ISFM, and cropping systems as well as livestock. This 
way, the AR team can test the interdependency of their technologies and the synergies 
if any, at farm level. 
● Linkage with the CIMMYT/IITA implemented Stress Tolerant Maize for Africa (STMA), 
which works on stresses such as drought and low Nitrogen enabled STMA-developed DT 
to be deployed by Africa RISING the semi-arid areas of Kongwa and Kiteto. 
● MSU Collaborated with VIAMO on the dissemination of maize agronomy with 321 
Interactive Voice Response (IVR). 
 
Activity 5.2.2: Leverage/link and integrate (engagement and outreach) with existent 
initiatives including Government extension systems to support and encourage the del ivery 
pathways 
 
Sub-activity 5.2.2.1: Engage with seed companies to accelerate QPM seed scaling in Tanzania 
Engagement with seed companies was to start during March but is suspended due to the 
COVID-19 pandemic. CIMMYT plans to organize online meetings instead, to discuss with the 
companies to encourage them to take up promising DT hybrids and push for National 
Performance Trials during the next cropping season, which are a prerequisite for new variety 
releases. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
MoUs (3) with interested seed 
companies developed and enacted 
Engagement with seed companies was to start during 
March but has been delayed because of COVID-19. 
Online engagement is being planned. 
Plans for National performance 
Trials (NPT) of new DT hybrids 
developed 
This will be an agenda within the first deliverable above 
Partner participation in field days Planned for at the crop maturity phase. 
Data uploaded on to Dataverse To be completed by August 
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FtF indicators data submitted to 
M&E/IFPRI for upload 
To be completed by August 
 
Sub-activity 5.2.2.2: Support the Ministry of Agriculture and NGO Extension in scaling CA-
systems in Eastern Zambia and Malawi 
Three activities were planned: (i) technology evaluation meetings, (ii) study tours, and (iii) 
conduct of field days. The report of the first two activities can be accessed at 
https://bit.ly/2Rp7T3B. At each stop, participants joined from the research sites. This included at 
least the six trial host farmers in each target community (in total 30 farmers from southern 
Malawi; 30 farmers Central Malawi and 36 farmers from Eastern Zambia). In some cases, the 
whole community also joined and celebrated the site visits with a large turnout of farmers in 
Chanje (135 farmers). In charge of conducting the field tour were officials from Machinga ADD, 
TLC, and Researchers from ZARI and CIMMYT’s Principal Scientist and SIFAZ implementing 
technician, Mr Kelvin Kalala. The tour also attracted reporters from Zodiak Broadcasting Station, 
a local and private radio and TV station in Malawi, which covered it through its programs;  the 
newscast of its interviews in both English and Chichewa can be provided on request. Only a few 
field days have been conducted in some sites and others have been suspended due to the 
Coronavirus pandemic. 
 
Farmers in CA Projects explained to the visiting farmers and staff how and what was involved in 
achieving a good crop stand. The field tour attracted questions and comments to learn more 
about CA. In the end, a round table discussion was set under the tree/sheds to exhaust and 
encourage adoption to achieve positive results. It was observed that farmers were growing 
different legumes in the CA systems depending on the choice of farmers, but in consultation 
with researchers. 
 
In general, study tours have proved to be an effective way of interacting with farmers as this has 
given us implementers an opportunity to see progress in terms of trial management and 
effective adoption by follower farmers. The study tours also provide a platform for resolving 
issues that farmers face in implementing Climate Smart Technologies, CA inclusive. Study tours 
complement field days. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Evaluation meetings of technology 
interventions held 
Early and mid-season evaluations were conducted 
(https://bit.ly/2Rp7T3B) 
Study tours with key players 
conducted  
Study tour plans to all sites were finalized. 
Implementation may depend on COVID-19. 
Field days conducted Field days have only been conducted in some sites, and 
others are suspended due to the Coronavirus. 
CA systems scaled to at least 
10,000 farmers in Malawi and 
Zambia 
Different activities aimed at encouraging scaling were 
conducted, achieving about 50% of the target. 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to 
M&E/IFPRI for upload 
To be completed by August 
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Sub-activity 5.2.2.3: Partnership with Islands of Peace (IoP) for increasing the adoption of 
postharvest products 
Since June 2018, IITA’s Africa RISING (AR) and Iles de Paix (Islands of Peace, IoP) have been 
collaborating to scale-up postharvest management technologies in Karatu District, reaching 346 
direct and 1039 indirect beneficiaries in eight villages. During 2019/20, ten (10) new action 
villages have been identified for the scaling activities. 
 
 
Figure 19: Postharvest activity sites 2018/19. Coordinates of the new action villages for 
2019/20 are not yet available for plotting on this map. 
 
Based on 2018/19 results, KE developed a strategic plan to expand scaling of the technologies to 
reach more farmers in the original villages as well as in the new action villages. The scaling 
strategy includes Actions 1–6 below, to achieve or exceed the targets shown in Figure 19.  
● Action 1: KE-led identification, training, and deployment of champion farmers as agents 
of scaling. 
● Action 2: KE-led facilitation of the formation of post-harvest management sub-
committees to steer scaling in the villages. 
● Action 3: KE-led installation of demonstrations in new villages for farmers to learn the 
technologies. 
● Action 4: KE-led initiatives to link farmers to technology manufacturers/suppliers. 
● Action 5: KE-led initiatives to enhance the business skills of farmers in action villages. 
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● Action 6: KE-led and AR-supported e-extension initiative to enhance scaling. 
 
Africa RISING is providing support in the following areas:  
i. Refining technologies and offering technical support in training of champion farmers. 
ii. Preparation and reproduction of training materials.  
iii. Preparation of protocols for installation of demos and guidelines for monitoring and 
collection of scaling data in new action villages. 
iv. Attendance to follow-up actions and formulation of questions for IoP’s M &E annual 
survey. 
v. Formulate and deliver actionable postharvest tips that support decision making of 
farmers for scaling via mobile phone messaging. 
vi. Identification of postharvest challenges within local farmer contexts and 
recommendation of best practices to address them. 
 
 













During the current reporting period, the following were undertaken:  
Africa RISING Support Area 1 & 6. Refining technologies—An assessment of the storability and 
the nutritional and economic value gains of improved postharvest storage of three common 
bean varieties, whose results are reported in 3.1.1.3. 
  
Africa RISING Support Area 2. Preparation and reproduction of training materials—1300 copies 
comprising two (2) technology briefs on hermetic storage, and two (2) best-practice brochures 
on postharvest and aflatoxin management in Swahili were made available for farmer training. 
The resources are also available online on the links below: 
i. Ijue sumu kuvu, maana, athari na udhibiti wake (Aflatoxin) http://africa-rising-
wiki.net/File:Aflatoxin.pdf  
ii. Njia bora za kudhibiti upotevu wa nafaka baada ya mavuno (Good postharvest practices) 
http://africa-rising-wiki.net/File:Good_postharvest_practices.pdf  
iii. Tekinolojia iliyoboreshwa ya kutumia mifuko isiyoruhusu hewa kuhifadhi mazao 
(Hermetic bags) 
iv. http://africa-rising-wiki.net/File:Hermetic_bags.pdf  
v. Silo kwa utunzaji salama wa nafaka (Metal silo) http://africa-rising-
wiki.net/File:Metal_silo.pdf 
 
KE Strategic Actions 1 & 2:  
● Training of Lead farmers. 28 lead farmers (M: 15; F: 13) trained on postharvest 
management of crops.  
● Formation of Village post-harvest committees. Eight (8) village postharvest 
committees were formed to spear-head scaling activities in the respective villages 
and their capacity enabled through refresher training.  
● Champion farmers to lead technology demonstrations in new villages. 54 (M: 36; F: 
18) champion farmers received training to lead the installation of technology demos 
in the 10 new villages. 
● Technology spreading. A total of 653 farmers (M: 423; F: 230) received training on 
improved postharvest management and food safety from lead farmers in the 
villages. 
 
KE Strategic Action 4 & Action 5 - KE-led initiatives to link farmers to technologies:  
● Accessing postharvest tools. Village postharvest committees received orders from 
individual farmers and availed 400 hermetic storage bags.  
● Linking farmers to technologies and building capacity for local entrepreneurship. 
Four youth entrepreneurs working in the metal sector (M: 4; F: 0) trained on metal 
silos fabrication.  
● Training on entrepreneurship. 36 group leaders (M: 24; F:12) received training on 
















An assessment of the storability and the nutritional and economic 
value gains of improved postharvest storage of three common bean 




One thousand three hundred copies comprising two (2) technology 
briefs on hermetic storage, and two (2) best-practice brochures on 
post-harvest and aflatoxin management in Swahili were made 
available for farmer training. The training materials are posted on 
the Africa RISING web page. 
Data uploaded on to 
Dataverse 
To be completed by August 
FtF indicators data 
submitted to 
M&E/IFPRI for upload 
To be completed by August 
 
Sub-activity 5.2.2.4: Partnership with Islands of Peace for increasing the adoption of good 
agricultural practices (GAP) in vegetable production and improved nutrition 
 
Research partner WorldVeg organized feedback meetings for eight villages in Karatu District of 
Tanzania, to share experiences, challenges, and lessons drawn from the previous year’s 
activities. The technical field staff of IoP, government extension agents, and the 147 farmers 
(46% female) supported by Kilimo Endelevu (KE) participated in the meetings. 
  
The lessons learned were used to design training modules for the current season. The initial 
training on safe and sustainable vegetable production was conducted from 16 to 20 March 2020 
and contained six modules: Module 1: Principles of vegetable production; Module 2: Seed 
quality, nursery establishment, and nursery management; Module 3: Integrated 
approaches/methods to prevent pests and diseases in vegetables, their identification and 
control; Module 4: Natural pesticides, types and uses. Module 5: Natural fertilizers, types, and 
uses. Module 6: Data collection and record-keeping in the demo trials. This training gathered 
IDP staff and government extension officers and lead farmers. Further training has been 
suspended due to the coronavirus pandemic. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Provide technical backstopping to 
IDP to efficiently scale the 
technologies in 9 villages 
A feedback meeting was held, and the meeting outputs 
were used to design training modules for the current 
season. Meeting reports and training modules are being 
prepared for upload on the AR website. Training has 
been suspended due to COVID-19. 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to 
M&E/IFPRI for upload 




Output 5.3 Gender-sensitive decision support tools for farmers to assess 
technology-associated risk and opportunities used by partners 
Activity 5.3.1: Identify and communicate gender-sensitive decision support technologies in 
the context of different farm typologies 
 
Sub-activity 5.3.1.1: Gender implications of the introduction of soil and water conservation 
technologies in the semi-arid Kongwa and Kiteto districts of Tanzania 
Data collected in August 2019 for gender analysis of tied ridges and fanya juu technologies were 
processed and are ready for overall analysis and write up. This included the collation of the 
results of participatory exercises, the transcription of focus group discussions, and descriptive 
statistics of survey results. The team plans to write up the results and present them in the next 
reporting period. A follow-up question emerged in terms of the drudgery involved in 
establishing tied ridges. This question was integrated into the survey that the Africa RISING 
economist will conduct on soil and water conservation practices in the same villages 
 
The two MA students from UDOM who will conduct research on rip tillage in Kiteto District 
prepared their research proposals for presentation within their departments (literature review, 
methodology) in mid-March 2020. The presentations could not take place, since Tanzanian 
universities were closed in March 2020 due to the corona pandemic. During the university 
closure period, students will work on draft tools for data collection (to be used as soon as 
restrictions are eased). 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Recommendations for gender-based 
application of soil and water conservation 
technologies (fanya juu and tied ridges) 
Recommendations will be developed during the 
write-up of results in the next reporting period 
Recommendations for gender-based 
application of soil and water conservation 
technologies (rip tillage) 
Drafting of student research proposals has been 
completed. Field progress has been suspended 
due to COVID-19 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to 
M&E/IFPRI for upload 
To be completed by August 
 
Sub-activity 5.3.1.2: Role of gender from farm-to-fork and grain markets of legumes and 
dryland cereals in Kiteto and Kongwa 
During this reporting period, we started analyzing data collected last year to determine the 
degree of women empowerment as a result of access to yield-enhancing innovations and 
groups’ dynamics. The minimum dietary diversity score (MDDS) for Children was calculated 
based on FANTA (Food and Nutrition Technical Assistance) III Project developed by USAID. The 
FANTA framework provides for making recommendations for consuming foods from a minimum 
of 4 food groups out of a possible 7 
(https://www.fantaproject.org/sites/default/files/resources/HDDS_v2_Sep06_0.pdf). 
Comparisons of MDDs were made between Africa RISING Community Seed Bank members 
versus a non-beneficiary control group. Among beneficiaries, further comparisons were made 
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between women as the primary beneficiaries (i.e., empowered), versus their male beneficiary 
contemporaries. 
 
Preliminary data shows no significant difference in the MDDS of children and women from 
beneficiaries and non-beneficiaries. This is an important observation given that ordinarily, 
beneficiaries of community seed banks are in the lowest socioeconomic strata of their societies, 
and therefore likely to be the ones with the lowest dietary diversity. That Africa RISING 
beneficiaries had comparable dietary diversity scores with non-beneficiaries, indicates an 
improved dietary diversity score. Additionally, we investigated the impact of empowerment on 
dietary diversity score and found that where primary beneficiaries are women (i.e., received 
seed), a higher frequency acceptable dietary diversity score was obtained (Table 18). These 
results show that community seed banks are indeed local empowerment programs that benefit 
communities and could be harnessed further for scaling-out innovations. As part of the research 
team, we engaged one student at the Sokoine University of Agriculture for an MSc in Policy 
Planning and Management.  
 
Table 18: Dietary diversity scores of empowered and non-empowered primary and secondary 
beneficiaries who are women. 
Type of beneficiary 
Frequencies (%) 
P Empowered Non-empowered 
Primary beneficiaries    
Children meeting MDDS* 25 12 0.28 
Women meeting MDDS-W$ 50 25.1 0.12 
Secondary Beneficiaries    
Children meeting MDDS* 23.5 26.4 0.80 
Women meeting MDDS-W$ 11.8 12.6 0.92 
*MDDS-Minimum Dietary Diversity Score children; $MDDS-W-Minimum Dietary Diversity Score for 
Women. The sample size of the study cohort is 210 respondents. 
 
Targeted deliverables for 2019/2020 and status on achievements. 
 
Deliverables Status 
Women empowered as a result of access 
to yield-enhancing innovations and 
groups’ dynamics. 
Fieldwork was conducted last year. Data is being 
analyzed. An MSc thesis is under development, as 
well as drafting of a manuscript for publication. 
Data uploaded on to Dataverse To be completed by August 
FtF indicators data submitted to 
M&E/IFPRI for upload 











Output 5.4: A technology adoption, monitoring, evaluation, and learning 
framework for use by the project team and scaling partners released [led by IFPRI 
and used by project partners] 
Activity 5.4.1: Monitor and modify the progress of technology adoption process towards 
scaling 
 
Sub-activity 5.4.1.1: SA-specific monitoring and evaluation activities led by IFPRI 
 
● With support from the ESA M&E officer and scientists, IFPRI has successfully compiled and 
uploaded FtF data for FY 2019. Data were verified for completeness and consistency, 
including discrepancy narratives that adequately explain differences between target and 
achievements when the difference between the two is +/‒ 10%. 
● IFPRI has continued the management of program generated data (uploading of data and 
supporting documentation as well as monitoring data requests) through the program 
repository platform Dataverse accessible here: 
https://dataverse.harvard.edu/dataverse/AfricaRISING. Since the introduction of a Google 
form (accessible here), management of data requests has become streamlined, with dataset 
owners being informed directly of requests over system generated email. Data owners will 
need to reply indicating whether they accept or reject the request.  
● IFPRI’s Malawi Africa RISING Follow-up Survey was completed, and the team started 
processing the associated dataset. Having collected two rounds of data among the same 
beneficiary and control households (in 2013 and 2019) at the same time over the 
agricultural season, the team will analyze the longer term effects of the program on various 
outputs and outcomes using panel data analysis techniques, which control for unobserved 
time-invariant factors that confound technology adoption and subsequent outcomes. The 
survey included three groups: direct AR beneficiaries, non-beneficiaries in AR target villages, 
and pure control (households from non-AR target villages), with different pairwise 
comparisons allowing us to measure impact as well as possible spillovers.  
● IFPRI has continued to collaborate with WUR researchers to build the FarmMatch model 
algorithm, a framework for typology-based targeting and scaling of agricultural innovations.  
● IFPRI and IITA have worked together to screen and interview candidates to fill the local M&E 
officer position left vacant after the termination of the previous officer’s contract in October 
2019. The position has now been filled, and the selected candidate will join the program on 
May 2, 2020.  
● IFPRI has prepared and provided the External Reviewers’ Team a summary of AR data 











Table 19: Short- and long-term training and field days offered during October 2019–March 2020. 
Subject of training/Field day Lead 
institution 




Short-term training and Field days 
Safe and sustainable vegetable 
production 
WorldVeg Karatu 16–20 March Lead farmers, 
extension agents, 
Kilimo Endelevu staff 
41 46 





Karatu Oct 2019 Lead farmers 28 46 
Entrepreneurship & finance 
management 
KE/IITA   Farmer group 
leaders 
36 33 
Installation of technology 
demonstrations 
KE/IITA Karatu Oct 2019 Champion farmers 54 33 
Postharvest management of crop 




Karatu (8 villages) Oct–Dec 
2019 
Farmers 653 35 
Fabrication of Silos IITA Karatu Oct 2019 Local artisans 4 0 
Innovative agronomic practices CIAT Babati (3 villages) 28–30 Nov 
2019 
Baby farmers 150 42 
Construction of CSA structures CIAT Babati (2 villages) 28–29 Nov 
2019 
Farmers 30 46 




Farmers 45 53 
Under CA, the following capacity 
building activities have been 
implemented: 
Pre-season meetings 
ICRISAT Activity villages in 
Eastern Zambia, 
Southern Malawi, 




Farmers and staff of 





Training on protocol implementation 
Early season evaluation 
Mid-season evaluation 
Annual field tours 
Good CA practices 
Participatory evaluations 
Field days 
Good harvest practices 
Variety performance evaluation 
31 March, 
2020. 




Farmers 141 32 
Community seed banks ICRISAT Kongwa & Kiteto (5 
villages 
January 2020 farmers 11 40 
Disease identification in goats, 
feeding and heat detection 
LUANAR Mtubwi Village 29 Feb 2020 Farmers, research 
assistant, extension 
staff 
19 87.5 (for 
farmers) 





Extension staff 23 65 
Graduate training 
Land degradation neutrality 
assessment 





Case studies: Application of SI 






Nov 2019 – 
Aug 2020 
MSc students Isaac 
Maviko and Tinashe 
Taringa 
2 50 
Gender analysis of rip tillage 
technology 
IITA University of 
Dodoma 
2019–2021 MA, Julius Anatory 
and Zamaradi Said 
2 50 
Drought resistance of maize – 
Gliricidia Intercropping 
ICRAF UC Davis Oct 2019–
Sept 2020 
MSc, Leah Renwick  1 100 
Enhancing Food and Energy Security 
via Agroforestry 







Profitability of Gliricidia-based 
cropping system 




PhD student, Martha 
Swamila 
1 100 
Policy planning and management ICRISAT SUA 2019–2020 MSc, Felista Saluti 1 100 
Human nutrition ICRISAT SUA 2019–2020 MSc Monica Chande, 
Ruth Mremi 
 100 
Crop Science ICRISAT SUA 2019–2020 MSc, Simon Wabwire 1 0 
Buffer and adaptive capacity to 
harness resilience of different farm 
types 





Piloting of targeting and scaling of 
agricultural innovations 
WUR WUR Oct 2019–
Aug 2020 
MSc, Shinhye Lee 1 100 





Agronomy LUANAR LUANAR 2018–2020 MSc, Jester Kalumba 1 0 




Food Science and Technology LUANAR LUANAR 2019-2021 MSc, Melise Mwachu 1 100 








Challenges and actions taken 
COVID-19. The institutional and national policies for managing COVID-19 have caused the 
suspension or cancellation of some planned activities, especially those that required travel and 
human-to-human contact meetings and surveys (at least five survey activity initiations, four 
engagements with development partners, six mid-season evaluations, three trainings, two farm 
exchange visits). We are converting most of our attention to desktop-related custom indicators 
(more than 15 manuscripts are being drafted). For biophysical data collection, we will work with 
ground staff and, in some cases, directly calling the hosting farmers and, as much as possible, 
guiding them on specific operations. 
 
Resignation of project PI. This delayed the start of project activities implemented by WorlVeg to 
late in February 2020. WorldVeg has assigned a new substitute to Africa RISING, but as we 
started bringing him up to speed, coronavirus struck.  
 
Student research permits. The government of Tanzania’s delay in issuance of the research 
permit of Jonathan Reith reduced the fieldwork from six to two weeks. Field assessment of land 
degradation was conducted in Kongwa District only, therefore samples sites in Kiteto District 
were not accessed. A follow-up assessment is planned for Kiteto District in the dry season once 
restrictions of movement due to COVID-19 are withdrawn. 
 
Vagaries of weather. The last cropping season was a drought one. This year’s cropping season is 
too wet. High soil moisture content through the season affected germination and development 
of legumes. Up to three times gapping was done to increase the legume population in all the 
fields. We mobilized efforts from the associated farmers to erect barriers for redirecting runoff 
away from crop fields. It was also an opportunity to demonstrate to farmers the usefulness of 
soil and water conservation measures in both too little and too much rainfall situations. 
 
Fall Armyworm. The presence and an increasing challenge of the gregarious pest the Fall 
Armyworm affected some of the treatments, although management by pesticide sprays largely 




















Research‒development partnerships matter. The Africa RISING partnership with Islands of 
Peace has been instrumental in scaling AR improved postharvest technologies and practices. 
During this reporting period, 10 new villages with an estimated 400 lead-farmers have already 
been identified. Strategies to boost farmer-to-farmer spreading of technologies were 
implemented, e.g., the formation of village postharvest committees and training of champion 
farmers to accelerate scaling actions in the new villages. These steps have encouraged 
community ownership and are expected to contribute positively to attaining the targeted goal 
of benefiting over 30,000 household members. 
 
New recommendation. A new bean variety, Selian 11, raised in the CSA trials, is recommended 
for its potential utilization for food and as a cover crop. It is especially suitable for planting in 
seasons with adequate rainfall due to its longer growth habit compared to the common 
varieties. The variety has delayed podding and drying and higher prospective yields than the 
other varieties under trial. 
 
Need for local capacity. During this implementation period, a major challenge has been the new 
global threat COVID-19 that affected international travel and/or created new situations such as 
the need for social distancing. Partnerships with local implementers such as extension staff and 
lead farmers provide alternatives to fill in for certain activities such as community evaluation of 





























Communications and knowledge sharing 
The main communication channels supported during the reporting period were:  
● Wiki internal workspace: http://africa-rising-wiki.net/Program  
● Project updates on the program website: https://africa-rising.net/ 
● A Yammer network with internal updates  
● Photos: https://www.flickr.com/photos/africa-rising/ 
● Repository: https://cgspace.cgiar.org/handle/10568/16501 
 
The stories listed below were published and disseminated to stakeholders concerning different 
project activities and outputs. 
● External review of the Africa RISING program concludes (22 April 2020) 
● External Review Team visit to Africa RISING sites in Malawi and Tanzania – a photo 
report (3 April 2020) 
● WorldVeg and Africa RISING serve up an exciting improved vegetables exhibition at the 
Tanzania Agribusiness Forum 2020 (30 March 2020) 
● From trainee to model farmer (5 February 2020) 
● Conservation agriculture is helping farmers adapt to climate change: lessons from 
southern Africa (29 January 2020) 
● Automated irrigation as a game-changer for farming in sub-Saharan Africa: Is it enough? 
(26 January 2020) 
● Youth proud to be part of a farming family (21 January 2020) 
● Sustainable intensification: Is a systems perspective essential for integrated crop-
livestock systems? (16 January 2020) 
● Disseminating maize agronomy technologies using interactive voice response in 
Malawi–the opportunities and pitfalls (12 January 2020) 
● Pulses, cobs and a healthy soil prove the success of a rural innovator (20 October 2019) 
● Africa RISING at Tropentag 2019 (14 October 2019) 
 
The following meetings and events were held during the reporting period. The communications 
team supported some of these meetings and events through materials preparation, facilitation 
etc.  
● 16‒20 March 2020: Vegetable component good agricultural practices (GAP) training for 
farmers - Babati District, Tanzania 
● 5‒13 March 2020: Livestock component end-line survey on the impact of disseminating 
information through the MWANGA platform on knowledge attitude and practices of 
recipient farmers - Babati District, Tanzania 
● 26 January‒9 February 2020: Internally Commissioned External Review Team visit to 
project sites in Malawi & Tanzania) 
● 26 February 2020: Meeting between Community Seed Bank Lead Farmers, Dodoma 
Agricultural Seed Producers Association (DASPA) and Kibaigwa Flour Supplies Company 
(KFC) 
● 17 January 2020: On-farm research establishment for research farmer and research 
managed trials - Dodoma, Tanzania 
● 13 January 2020: Kongwa Kiteto partners meeting with Dodoma Agricultural Seed 
Producers Association (DASPA)- Dodoma, Tanzania 
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● 29 December 2019: On-farm research establishment for research farmer and research 
managed trials - Dodoma, Tanzania 
● 29 December 2019: Africa RISING Kongwa Kiteto Project Partners meeting - Dodoma, 
Tanzania 
● 11‒13 November 2019: Africa RISING Tanzania Research Team country pre-planning 
meeting - Dodoma, Tanzania 
● 22 October 2019: Pre-testing Africa RISING - NAFAKA training manuals and cropping 











































Selected reports and publications 
The following peer reviewed journal articles and reports were published by the project team 
during this period. 
Peer reviewed journal articles 
● Fischer, G., Patt, N., Ochieng, J. and Mvungi, H. 2020. Participation in and gains from 
traditional vegetable value chains: A gendered analysis of perceptions of labour, income 
and expenditure in producers’ and traders’ households. European Journal of 
Development Research 
● O’Dell, D., Eash, N.S., Hicks, B.B., Oetting, J.N., Sauer, T.J., Lambert, D.M., Thierfelder, C., 
Muoni, T., Logan, J., Zahn, J.A. and Goddard, J.J. 2020. Conservation agriculture as a 
climate change mitigation strategy in Zimbabwe, International Journal of Agricultural 
Sustainability 
● Silberg, R.T., Chimonyo, V.G.P., Richardson, R.B., Snapp, S.S. and Renner, K. 2019. 
Legume diversification and weed management in African cereal-based systems. 
Agricultural Systems 174:83-94 
● Silberg, T.R., Richardson, R.B. and Lopez, M.C. 2020. Maize farmer preferences for 
intercropping systems to reduce Striga in Malawi. Food Security 
● Muoni, T., Mhlanga, B., Forkman, J., Sitali, M. and Thierfelder, C. 2019. Tillage and crop 
rotations enhance populations of earthworms, termites, dung beetles and centipedes: 
Evidence from a long-term trial in Zambia. Journal of Agricultural Science 157(6): 504-
514 
● Ochieng, J., Afari-Sefa, V., Lukumay, P.J., Dominick, I. and Muthoni, F. 2019. Smallholder 
farmers' adoption of vegetable production technologies in Babati District, Tanzania. Acta 
Horticulturae 1255:31. 
● Habiyaremye, N.,Tabe-Ojong, M.P., Ochieng, J. and Chagamoka, T. 2019. New insights 
on efficiency and productivity analysis: Evidence from vegetable-poultry integration in 
rural Tanzania. Scientific African 6:e00190. 
Reports 
● Negra, C., Powell, M., and McCarthy, N. 2020. Performance evaluation of the Africa 
Research in Sustainable Intensification for the Next Generation (Africa RISING) program. 
Ibadan, Nigeria: IITA. 
● IITA. 2019. Africa Research in Sustainable Intensification for the Next Generation: 
Sustainable intensification of key farming systems in East and Southern Africa: Technical 
report, 1 April 2019 - 30 September 2019. Ibadan, Nigeria; IITA. 
● IITA. 2019. Africa RISING East and Southern Africa Project and Iles de Paix (Islands of 
Peace) Partnership in Karatu District, Tanzania: Technical report 19 July–30 September 
2019. Ibadan, Nigeria: IITA. 
● IITA. 2019. Enhancing partnership among Africa RISING, NAFAKA and TUBORESHE 
CHAKULA Programs for fast tracking delivery and scaling of agricultural technologies in 
Tanzania: Annual Report (1 October 2018–30 September 2019). Ibadan, Nigeria: IITA. 
● IITA. 2019. Enhancing partnership among Africa RISING, NAFAKA and TUBORESHE 
CHAKULA Programs for fast tracking delivery and scaling of agricultural technologies in 
81 
 
Tanzania: Quarterly Report Quarter (01 June 2019 – 30 September 2019). Ibadan, 
Nigeria: IITA. 
Success stories 
i. In Gallapo, a farmer who has been so keen on the plant spacing being applied in trials 
narrated how he has put 17 acres of his land under improved practice. “I did not use 
fertilizers but adapted the spacing. Though I own a tractor, I decided not to 
conventionally use it for planting as I have previously been doing,” said the farmer. 
When asked to compare crop productivity under improved practice and that of 
conventional systems, he denoted that “Crop under improved practice is perfect and 
can never be compared with planting behind the tractor plough.” Regarding his 
motivation for practicing farming, the farmer responded that he would prefer practicing 
crop farming as his venture because he is able to earn up to 60 million Tsh yr-1, 
equivalent to $2600, which is way higher than earnings from civil service. 
 
Through our partnership with ECHO Community in Arusha, we acquired and freely 
provided two lablab germplasms, Eldoret black, and Karamoja, for testing in all our 
cover crop trials. Besides, the partner agreed to collaborate with CIAT and others in 
facilitating the planned farmers’ field days. In this partnership, CIAT ordered for ECHO 
Community to assemble three animals drawn Mareshe planters so we respond to 
farmers’ concerns on whether Africa Rising could assist them with a mechanized way to 
ease planting and enhance scaling of the improved agronomic innovations introduced 
by our project. The planters are assembled using locally available accessories and are 
gender friendly in operation. Farmers in each of the three agro-ecologies hosting CIAT 
managed trials will receive training on both operating and servicing the planters and 1 
planter provided per village for practicing with. Upon a successful planter utilization test 
by farmers and availability of funds, ECHO and CIAT will further their conversation on 
introducing mechanized conservation agricultural practices, which the planters are best 
suited. 
 























In October 2018, the Program Coordination Team (PCT) decided to commission an external 
review of the Africa RISING Program to receive and external view on the achievements and 
suggestions for course corrections should these be necessary. The review took place between 
July 2019 and March 2020. The review team visited some Africa RISING ESA sites and had 
discussions with project implementers, beneficiaries, and other stakeholders during January and 
February 2020. The review team released a final report with recommendations. It can be found 
at this link: http://africa-rising-wiki.net/images/8/89/AR_Eval_Final_Report_7_April_2020.pdf 
The recommendations are currently being discussed and prioritized at the PCT for subsequent 
implementation by the projects during the remaining lifetime of the program.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
